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Three Standard Model H-3 Tractors at the Signal Corps Aviation Station, 
Mineola, L. I., Designed by Charles H. Day. 


The Standard of Excellence of the Standard 
Aeroplanes and Hydroaeroplanes is due to 
the Superiority of Standard Design, to the 
Quality of Standard Material and to the 


Efficiency of Standard Workmanship. 


Contractors to the United States Government. 
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of NEW YORK 


EXECUTIVE OFFICES FACTORY 
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Assembling Hall-Scott “Big Six” Airplane Engines. 


with increased facilities for the production of their well- 

known “ Big Four and Six” cylinder Airplane Engines. A 
recently constructed assembly room building having 9,000 square 
feet of floor space is occupied, with assembly work upon equipments 
in full swing. 


’ VHE HALL-SCOTT MOTOR CAR CO. starts the new yea 


The machine shop and inspection test departments have en- 
larged in proportion to production increase. Customers can be 
assured that the standard of excellence in materials used; in proper 
assembly; and in carrying out of running tests under. conditions 
closely approximating running conditions after installation in the 
airplane, are receiving most careful attention, under the super- 
vision of a corps of efficient inspectors. 


HALL-SCOTT MOTOR CAR CO., Inc. 


GENERAL OFFICES, CROCKER BLDG... SAN FRANCISCO, CAL. 
Eastern Representative, F. P. Whitaker, 165 Broadway, New York. 
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The Airplane 








DOPTED by the United States Government 
and built under the dual inspection of the 
Sturtevant experts and the Government inspec- 


tors. Steel construction—the plane of the future. 
































AEROPLANE COMPANY 


Jamaica Plain, Boston, Mass. 
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The Engine 








HE vital tactor of a successful airplane is a 
reliable and efficient power plant. Sturtevant 
engines are the finished product of years of ex- 


perience and specialization. 
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532% SPEED RANGE 
93.8—45 MILES PER HOUR 
U. S. GOVERNMENT TESTS 
25 FEET FROM THE GROUND 
HEMPSTEAD PLAINS 
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First Pan-American 


AERONAUTIC 


EXPOSITION 


HELD UNDER THE AUSPICES OF 


THE AERO CLUB OF AMERICA 
THE PAN-AMERICAN AERONAUTIC FEDERATION 
THE AMERICAN SOCIETY OF AERONAUTIC ENGINEERS 








THE EXPOSITION WILL COMPRISE THE MOST UP-TO-DATE PRO- 
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THE ARMY AND NAVY AERONAUTIC 
EXHIBITS. 

NATIONAL GUARD AND NAVAL 
MILITIA SECTIONS. 


NATIONAL ADVISORY COMMITTEE FOR 
AERONAUTICS’ EXHIBIT. 


AERO CLUB OF AMERICA AND PAN- 
AMERICAN AERONAUTIC FEDERA- 
TION SALONS. 

AERO COAST PATROL EXHIBIT. 
AMERICAN SOCIETY OF AERONAUTIC 
ENGINEERS (Standardizing section). 
INTERCOLLEGIATE SECTION. 


AERO MAP AND LANDING PLACE EX- 
HIBIT. 

WEATHER BUREAU EXHIBIT. 

BUREAU OF STANDARDS EXHIBIT. 

PAN-AMERICAN UNION EXHIBIT OF RE- 
LIEF MAPS, ETC. 
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POST OFFICE EXHIBIT OF MAPS AND 
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THE SPERRY AUTOMATIC PILOT 


— 
RELIABLE COMPACT 


SIMPLE ACCURATE 


Its design resulted from several years work by prominent 


engineers. 

It is carefully made from specially-selected materials by 
competent mechanics. 

There is no complicated mechanism to become deranged. 


The aviator can always depend upon its accuracy. 


THE SPERRY GYROSCOPE COMPANY 
Manhattan Bridge Plaza 


Brooklyn, N. Y. 


Telephone 9700 Main 
Rue Boissy D’Anglas—10 15 Victoria Street 
Cité du Retiro, Paris London, S. W. 
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ERHAPS the most important sign of the co-or- 
dination which is taking place in aeronautics in 
this country appeared when the Society of Auto- 

mobile Engineers adopted the name ‘‘ Automotive ’’ at 
its annual meeting in New York. The precedent which 
this action established of combining the engineers of the 
automobile, tractor, marine and aeronautic fields will 
be followed in other organizations without doubt. 

The National Automobile Chamber of Commerce has 
already taken the first step toward considering a similar 
move which would unite in one large body the commer- 
cial interests of all concerns whose product is based on 
the gas engine. 

In a new industry such as is growing around the air- 
plane, it is natural to expect a period of individualism 
which will change eventually to one of co-operation. At 
the present time when all the companies are practically 
selling to one customer and are influenced by the spe- 
cial requirements of the government, it should be easy 
to effect a co-operative union almost at once. 

If at the same time the whole force of the automobile 
industry can be allied with the airplane industry, it 
will probably be of great advantage to both. 

In this period of change, The Aero Club of America 
will also be affected. Hitherto, it has assumed the 
leadership in fields which no organization on club lines 
should enter. With the engineering interests centered 
in the new S. A. E. and the commercial problems looked 
after by a separate organization, the Aero Club can 
concentrate its attention on its two natural functions, 
the control of the sport of aviation and the encourage- 
ment of governmental interest. 

To do this most successfully, a different policy than 
has been adopted in the past will be necessary and it is 
gratifying to learn that a committee has been appointed 
by the club to report on the work that the club should 
undertake together with any reorganization that may 


seem advisable. 





Army and Navy to Build Zeppelin Together 


The decision of the Navy and Army to unite in the 
construction of a dirigible of the Zeppelin type gives 
the country the assurance that there is at least a pos- 
sibility of this important aircraft being built. 

The estimated cost of constructing a Zeppelin is so 
large that it has been difficult for any private concern 
to undertake this work. The uncertainty as to the most 
useful size and the great risk involved in such experi- 
mental work have prevented progress without strong 
governmental encouragement. There have been some 
efforts made to design large airships but now that the 
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government has taken up the matter, the possibility of 
private enterprise is slight until the first ship is built 
and demonstrated. 

The danger of the present plan is that it will prob- 
ably be a long time before actual work is begun and 
then owing to the necessity of satisfying the needs of 
many different officers delays will occur. There should 
be no time lost in this work. We should have aircraft 
of all types and sizes and it is to be hoped that all those 
in charge of the construction of this first Zeppelin will 
do everything possible to expedite its completion. 





The Report on the Royal Flying Corps 

The report of the Judicial Committee which investi- 
gated the British Royal Flying Corps is startling in its 
frankness and should by its recital of the difficulties 
encountered by the English authorities give courage to 
American constructors. 

The report states at the outbreak of the war the R. F. 
C. had only 179 airplanes. Of these 66 were sent to 
France. Of the remainder only 20 were in serviceable 
condition so that the Corps started to try to secure 
command of the air with a mere handful of airplanes. 
It is also interesting to note that the R. F. C. had no 
engine of over 80 horsepower at the beginning of the 
war. 

The number of pilots under training now is not given 
but the statement is made that the R. F. C. has multi- 
plied more than twenty-fold since July 1914. 

Other interesting facts disclosed were that all three 
of the Zeppelins brought down on September 2, Septem- 
ber 23 and October 1 last year were brought down by 
B.E.2e machines fitted with Royal Aircraft Factory 90 
horsepower engines; that there was no school for air 
fighting for over a year after the war began; that during 
the first year of the war, or until the German Fokkers 
appeared, there was practically no fighting in the air; 
that machines loaded with a variety of apparatus termed 
‘* Christmas Tree ’’ machines were no longer approved ; 
and finally that anti-aireraft guns have made hits at 
20,000 feet. 

All these facts are encouraging in the light of the 
position occupied by the R. F. C. to-day. The Ameri- 
can air service is but little behind the position occupied 
by the Royal British Flying Corps, in August 1914. 
There are now under order about 500 airplanes for the 
army and re-orders are awaiting the delivery of these 
machines. With British experiences to guide us we 
should be able to avoid such errors as the Royal Flying 
Corps experienced. 
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Notes on Speed Indicators for Airplanes 
The Pitot Tube 


By Winslow H. Herschel 


of the Bureau of Standards 


There are two dangers which an aviator must guard against 
by the use of a speed indicator. Too low a speed may lead 
to stalling; that is, the speed is so low that the weight of the 
airplane is not sustained, and on the other hand too high a 
speed may cause excessive stress and possible breakage. The 
speed indicator must be independent of the engine, because 
it is in gliding, with the engine still, that excessive speed is 
most likely to occur. On this account no form of engine 
tachometer can fulfill the purpose of the air speed meter. 

Speed indicators, in general, consist of two parts, the head 
which receives the impact of the relative wind, and the gage, 
which must be placed within view of the pilot. It is im- 
portant that the head should be placed sufficiently far from 
the body so that it will not be influenced by eddy currents, 
and a position near a wing tip seems preferable. Even when 
so placed it must be remembered that the disturbance pro- 
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> Holes 0.02" diameter 
both sides of outer tube. 


EXAMPLE OF A Pitot Tuse Usep spy Rowse, DESIGNED BY THE 
AMERICAN BLOWER COMPANY 


duced by a body passing through the air extends some dis- 
tance in front of it. On account of the considerable distance 
between the head and the gage, the connection between them 
should be easily changed in length without causing a change 
in the indications of the instrument, as otherwise, if the in- 
strument were applied to another make of airplane, a new 
graduation of the gage might become necessary. 

While, strictly speaking, all types of speed indicators with 
the exception of the rotary anemometer, have to be pointed 
directly into the wind in order to give correct readings, the 
angle between the relative wind and the direction of flight 
would be so small, in the case of a high speed airplane, as 
not seriously to invalidate the readings of the indicator. It 
is therefore possible to fix the head permanently in the direc- 
tion of flight, which avoids the undesirable complication of 
mounting it on a wind vane. It would be desirable, however, 
to mount the instrument so that it could be tilted when the 
angle of incidence was changed, as otherwise a greater error 
might be introduced than would be caused by the absence of a 
wind vane. 

As an airplane does not always remain in an upright posi- 
tion, any instrument should be constructed so as to be in- 
dependent of the effect of gravity, and if so designed, it would 
also be independent of the effect of vertical acceleration. 

In the great majority of cases, the determination of true 
velocity is of secondary importance, so that is is practically 
no objection to a speed indicator if correction has to be made 
for air density when the true velocity is desired. On the other 
hand, it is an important advantage if no correction has to be 
made to the readings in order to find the relative sustaining 
power. 

The principal types of speed indicator, which are to be 
considered with respect to their fitness for airplane condi- 
tions, are the rotary anemometer, pressure plate, Pitot tube 
and Venturi tube. Speed indicators of the true anemometer 

* W. C. Rowse, Transactions American Society of Mechanical Engi- 


neers, 1913, page 633. 
7J 


D. Fry and A. M. Tyndall, Philosophical Magazine, 1911, page 
348. 


type, such as the Robinson anemometer used by the Weather 
Bureau, are affected little if at all by changes in air density, 

A speed indicator adapted for airplanes is made by Wil. 
helm Morell, of Leipzig, by combining a Robinson anemon.- 
eter with a tachometer of the centrifugal pendulum type, 
Such an instrument should be very serviceable if used prima. 
rily to determine velocity rather than safety in flight. 

The pressure plate is objectionable on account of the large 
head resistance, and the necessity of having a rigid connee- 
tion between the head and the gage. There is also consider. 
able doubt as to the extent that the indications of such an ip- 
strument are affected by differences in air density. If pres. 
sure plates and rotary anemometers are omitted from further 
consideration, the Pitot tube and Venturi tube remain as the 
most important types. We shall deal with the Pitot tube now 
and reserve consideration of the Venturi tube to a later article. 

THE PITOT TUBE 

In the Pitot tube the head consists of a dynamie opening 
pointing directly into the current, and a statie opening at 
right angles to it. If the two openings are connected to the 
two sides of a U-tube manometer containing a liquid of 
density, d, while the density of the air in which the Pitot tube 
is placed is 0, the velocity of the air may be obtained from the 


formula 
») ( 
' ot (1) 


where h is the head shown on the manometer, g is the accelera- 
tion of gravity, 32.17 feet/seconds squared (9.81 meters/see- 
onds squared), and C is a coefficient to be determined by ex- 
periment. In the ease of a Pitot tube used on an airplane, 
would be the velocity of flight. 

It has been shown by Rowse * that with proper care in the 
design and use of the Pitot tube, C may, for all practical 
purposes, be taken equal to unity. To give correct readings. 
the static tube must be constructed with great care, though 
almost any form of dynamic opening will give good results. 
The dynamic tube must be pointed directly against the cur- 
rent, which is not possible when there is turbulence, and there 
must not be rapid variations in velocity, as the velocity ealeu- 
lated from the average head, indicated by the gage, is not the 
true average velocity. 

It has been claimed by some experimenters that a different 
value of C was obtained according to whether the tube was 
ealibrated by moving it through still air, or placing it in a 
current of moving air, but Fry and Tyndall ¢t have shown that 
for velocities above 11 miles per hour (17.7 kilometers) both 
methods of standardization gave the same result. This shows 
that if the tube is of a form found by tests in moving air to 
have a coefficient of unity, then the coefficient C in Equation 1 
may be taken to equal to unity when calibrating a speed meter 
by moving it through still air, by means of an automobile, 
or on the airplane itself. 

If C is taken equal to unity, Equation 1 may be written 

V=Ky = (2) 


r 
7 


and values of K taken from Table 1. 


—— —_ 
—_— ee 





TABLE 1. 








VALUES OF K FOR EQUATION 2. 
h measured in p measured in: V measured in: k 
\ 
Inches of water Pounds Feet per second 18.28 
at 20° C. (68° F.) Feet Miles per hour 12.46 
Minimum of water Kilograms Meters per second 4.426 
at 20° C. (68° F.) Meters Kilometers per hr. 15.98 














To caleulate the air density, e, the following quantities must 
be known or assumed: 
B = the barometric pressure. 
t = the temperature of the air. 
P = pressure of saturated steam at t degrees, from the 
steam tables. 
H = the relative humidity. 
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Then, in English units, if B and P are in inches of mer- 
cary, and ¢ in degrees F., 


B—0.376PH , 
— oe — pounds/feet’ (3) 


or in metric units, if B and P are in millimeters of mercury 
and t in degrees C., 
B— 0.376 P H 
— 0.464 ——_— 

273 +t 


The caleulations required by Equation 3 may be avoided 
by the use of diagrams given by Rowse and by Taylor.* 
Hinz ¢ gives a diagram showing the gas constant of moist air 
which may be used in place of Equation 4. 

The above equations and table give all the data necessary to 
calibrate a Pitot tube. If the gage is correctly graduated, 
and the apparatus is in good order, the head caleulated from 
the observed velocity by means of Equation 2 should agree 
with the observed head, allowance being made for the differ- 
ence between the air density during test and that assumed by 
the maker of the instrument. 

In considering the error due to changes in air density, 
Darwin || makes the usual assumption that there is a fall of 1 
degree I’. for every 300 feet (0.61 degrees C. per 100 meters), 
rise above the earth’s surface. He gives Table 2 showing 
velocities indicated by a Pitot tube manometer, the actual 
speed being at all times 100 miles (161 kilometers) per hour. 


9 = 1.327 


kilograms/meters' (4) 


*D. W. Taylor, Society of Naval Architects and Marine Engineers, 
November, 1905, page 39 and plates 33 and 34. 
7A. Hinz, Thermodynamische Grundlagen der Kolben and Turbo- 
kompressoren, page 42. . 
| H. Darwin, Aeronautical Journal, July, 1913. 
Deutsche Luftfahrer veitschrift, August 6, 1913, page 386; 
nautical Journal, July, 1913. 
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TABLE 2. 
Piror TUBE READINGS FOR VARIOUS ALTITUDES, FOR V = 100 MILES 
PER Hour. 
Speed Readings, 
Speed Readings Temperature 
Height. ‘Temperature Constant. Falling with Height. 
Feet. Meters. Miles. Kilometers. Miles. Kilometers. 
0000 0000 100.0 160.9 100.0 60. 
1000 305 98.3 158.0 98.6 158.7 
2000 610 96.5 155.3 97.1 156.1 
3000 914 94.7 152.3 95.7 154.0 
4000 1219 93.0 149.8 94.3 151.8 
5000 1524 91.3 147.0 92.9 149.7 








While the errors shown by the table are considerable, it 
should be remembered that the safety against stalling is the 
same for a given manometer reading, whatever may be the 
density of the air and the consequent error in the readings as 
an indication of actual velocity. 

Taking the weight of a cubic foot of air as 0.0715 pounds 
(1.145 kilograms/meters’), Equation 2 gives a head of 1.15 
inches (29.2 millimeters for a speed of 50 miles or 80 kilome- 
ters, per hour), which shows the desirability of magnifying the 
manometer reading. On account of the rocking of the air- 
plane, this could not be done by using inclined columns of 
liquid such as are conveniently employed under other condi- 
tions. Some advantage may be derived from the use of a dif- 
ferential gage, and it is claimed for a manometer of this type, 
especially designed for airplanes, that the error is only 1.5 
per cent when the manometer is 10 degrees out of the ver- 
tieal.§ 

It is thus apparent that the problem with the Pitot tube is 
to make a satisfactory gage, without the use of liquids which 
shall be sufficiently sensitive to give the required open scale 
readings at velocities approaching the stalling speed, and must. 
also be durable enough not to suffer from vibrations and 
shocks experienced in landing. 





The Heat Treatment of Steel 
By J. M. Rogers, M.E. 


Research Metallurgist, The Curtiss Aeroplane and Motor Corporation 


The heat treatment of steel is of great importance in air- 
plane construction. Airplane fittings and engine parts should 
be made as light as possible without impairing their strength. 
The steel from which they are made should therefore have the 
greatest possible strength and sufficient resilience to resist the 
shocks to whieh fittings of engine parts are subjected. For 





Fia. 1. 
Steel forging, .25 carbon, magnified 50 diam 
eters, showing a coarse and distorted pearlitic 
structure. 


eters, showing fine 
heat treating. 


steel to attain the above properties, it is necessary that it re- 
ceive very careful heat treatment. 

The three principal reasons for heat treating are to harden 
and toughen the steel, and refine its structure. There is al- 
Ways a great deal of uncertainty as to the physical condition 
of steel that has not been heat treated. Several portions of 
a bar or forging may have been finished at different tempera- 
tures, or one bar or forging may have been finished at a higher 
or lower temperature than another. These conditions would 
cause a variation in the physical properties of the steel which 


would not be at all desirable. 





Fig. 2. 


Steel forging, .25 carbon, magnified 50 diam- 


sorbitic structure after 


It will also be found that the structures of steel castings and 
drop forgings, which have been finished at high temperatures, 
are very coarse. All important steel castings and drop forg- 
ings should be heat treated for the purpose of refinement, as a 
coarse structure greatly impairs strength and ductility. It is 
evident from the above statements that it is necessary to heat 





Badly overheated steel, magnified 50 diam- 
eters, showing a very coarse pearlitic strue- 
ture. 
treat steel when the best physical properties obtainable are 
desired. 

There are five different structures found in steel: austenite, 
martensite, troostite, sorbite, and pearlite. When a piece of 
steel is heated to a temperature above the critical range, i. e., 
temperature range over which the transformations of struc- 
ture take place, the structure becomes austenitic and this trans- 
formation is accompanied by a refinement of grain. As the 
piece is slowly cooled through its critical range, there is a 
transformation from an austenitic to a pearlitic structure, the 
steel passing through the transitional structures in the order 
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given above. 


carbon steel are given in the following table: 


Strength in 


thousands of Resistance Resista nee 


Structure. pounds per Ductility. Hardness. to shock. to fatigu 
sq. in. 

Austenite - 150-200 30 15 very good good 
Martensite ...... ? 0 4-5 very poor very poor 
BEOONEIEOS cc cccece 200 2-5 2 fair very good 
SE sescsecces 160 5-10 1.6 good very good 
Pearlite .... ‘ 140 10-15 Bi) good poor 
Ferrite (Pure airon) 40 40 1 fair fair 








The completeness « of P this transformation denende upon the 
rate of cooling throughout the critical range. The transforma- 





Fig. 4 

This photograph shows a Hoskins electric furnace which is used fo 
experimental heat treating. The muffle is 7 inches wide, 5 inche 
high and 12% inches deep. The furnace is of the resistance type, and 
the current is regulated by a regulating transformer. By manipulation 
of the switchboard, the secondary voltage can be varied by steps of one 
volt, from one to 45 volts. This makes possible very accurate tempera- 
ture regulations up to 2,000 degrees F. The furnace temperature is mea 
sured by a resistance-type pyrometer, the fire iron to which it is con 
nected being inserted into the muffle at the back of the furnace. Thi 
Jurnace has been found to give very uniform heats. 


tion from austenite to martensite is very rapid, and austenite 
is never found in commercially heat treated steel except in 
the special case of austenitic alloy steels. 

A high carbon steel quenched from above the critical range, 
will contain a large percentage of martensite, but as the car- 
bon content decreases the structure becomes troostitic or sor- 
bitic. After quenching, there are internal 
steel resulting from the rapid cooling, and it is necessary to 


stresses in the 
draw, i. e., reheat the piece to a temperature below the upper 
limit of the critical range, in order to them. The 
higher the drawing temperature, the greater is the tendency 
for the steel to become pearlitic, and by properly choosing 
the drawing temperature, any desired completeness of this 
transformation may be obtained. 

The physical properties of steel may be greatly improved 
by the addition of certain elements. Nickel, chromium and 
vanadium are used to a great extent. The steels to which 
these elements have been added are known as alloy 
Nickel inereases the hardness, toughness and tensile strength, 
with only a slight decrease in ductility; chromium imparts 
great hardness; and vanadium gives a very good combination 
of strength and toughness. All of the above elements increase 
the elastic ratio. Alloy steels can be greatly improved by heat 
treating. 

The determination of 


remove 


steels. 


the proper quenching temperature is 


AVIATION 


The physical properties of these structures for 


ot great importance. The steel must be heated sufliciently 
above the eritical range to refine the structure and give the 
maximum rate of cooling on quenching as the temperature 
passes through the eritical range. The location of the critica] 
range ean be determined from a thermal curve, and usually 
ean be obtained from the manufacturer of the steel. 

The question as to how far above the critical range the 
quenching temperature should be, depends upon a number of 
considerations. There is a tendency for the erystals to grow 
when the steel is heated above its eritical range, and the ra- 
pidity of this growth increases with the temperature. There. 
fore, it is not desirable to heat the steel any more above the 
eritical range than necessary, or to hold it at that temperature 
any longer than necessary. 

If the grain of a piece of steel is very coarse, it is necessary 
to heat it considerably above the critical range to refine the 
steel, but the resulting structure will not be as fine as it would 
have been had the structure been finer at the start. This diffi- 
culty may be overcome by heating the piece sufficiently to re- 
fine it, then cooling slowly or rapidly, and reheating slightly 
above the critical range, and finally quenehing. 

The size of the piece and the temperature drop between the 
furnace and quenching bath, are important considerations in 
determining the proper quenching temperature. In heating a 
piece of steel to its quenching temperature, the furnace tem 
perature should be brought up slowly enough to give a uni- 
form heat, and the piece should be permitted to soak at the 
quenehing temperature for a few minutes only. The tempera- 
ture of the quenching medium should not be permitted to vary 
sufficiently to appreciably affect its quenching speed. There 
are quenching oils which will give uniform quenching speeds 
over large temperature variations. 

Steel is drawn after quenching in order to remove any 
strains resulting from the rapid cooling, and to toughen it, if 
it has been made too brittle. The time of drawing depends 
upon the size of the piece, a longer time being required for 
larger A salt bath is very satisfactory for drawing 
at low temperatures. 

The sueeessful heat treating of steel depends a great deal 
upon the furnace man and the equipment with which he has 
to work. He must be able to regulate his furnaces accurately; 
use his judgment as to whether the steel is up to furnace 
temperature; and look after a number of small details, such 
as the arrangement of the steel in the furnace, the method of 
quenching, the location of the pyrometer fire iron in the fur- 
nace, ete. 


pieces. 


The furnaces should be so constructed as to give uniform 
heats and absolute temperature regulation. An accurate py- 
rometer is absolutely essential. The potentiometer and high 
resistance types of pyrometers are most accurate, and it is 
quite important that they be compensating for cold end cor- 
rections. 

It is quite important that there be a constant check kept 
upon the heat treated products, by making physical tests and 
microscopic examinations of the structure. In this way, any 
irregularities in physical properties and strueture are imme- 
diately detected. To obtain a uniform heat treated product, 
it is very important that there should be no appreciable varia- 
tions in the chemical composition of the steel and frequent 


chemical analyses should be made to detect any such varia- 
tions. 
ical 
¢ ¢ 
Aeronautical Patents 

Copies of these patents may be obtained for fire cents cach buy address 

ing the “ Commissioner of Patents, Washington, D. C 

ISSUED DECEMBER 26, 1916. 

1,210,387 Filed September 18, 1915. To Glenn H. Curtiss, Buffalo, 

— 2 Exhaust heater for air-inlets 
1.210 } Filed October 18, 1915. To Glenn H. Curtiss, Buffalo, 


N. ¥ Hull for flying boats 

1,210,376 Filed June 15, 1915 lo William Morton James, Manches- 
ter, England, assignor of one-half to Ridley J. Urquhart, Lis- 

England. An airplane 


ecard, near Birkenhead, 
p 1915. To Henry Kleckler, 


January 28, Hammonds 





port, N. ¥ Aileron system. 

1,209,923 Filed October 21, 1915. To Charles Arthur Wragg, Mel- 
bourne, Victoria, Australia. An airplane. 

ISSUED JANUARY 2, 1917. 

1,210,418 Filed April 24, 1916. To Denis F. Cashman, Dayton, 0 
Control for aerial vehicles. 

1,211,131 Filed April 14, 1915. To George A. Furneaux, Dufur, 
Ore. An airplane. 


ISSUED JANUARY 9, 1917. 
Filed October 31, 1914. To Charles J. 
A kite trolley 


1,211,896 Thomas, Brookly?, 
= 


January 15, 1917 
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Requirements of Airplane Floats 


By Naval Constructor H. C. Richardson 


Among the pioneer airplane builders the advantages to be 
gained by starting from the surface of the water were appre- 
dated, and numerous efforts are recorded along these lines, 
though no suecess was really attained until Curtiss’ flight at 
San Diego in February, 1911. Looking back, it is clear that 
sufficient reserve power and proper lines for the floats were 
principally responsible for the failure of earlier efforts. 

Early in 1911 the Navy Department inaugurated a sys- 
tematic investigation at the Model Basin with models and 
with full size construction. In this manner all known forms 
of float construction, comprising simple floats, stream-line 
floats, single and multiple steps, flat bottom, V-bottom, hol- 
low V-bottom, ventilated, and non-ventilated steps, convex 
bows, straight bows, coneave bows, corrugated bows, ship- 
shape bows, submerged lifting vanes, mud-guards, ete., have 
heen investigated by means of models. Sufficient compara- 
tive data has been obtained to warrant the assertion that 
model experiments are a valuable guide in the development 
of new types, in the comparison of different types and in the 
prediction of performance of full size floats. Froude’s Law 
of Comparison appears entirely satisfactory for this work. 

From the beginning it has been apparent that the develop- 
ment of floats was equally important to the development of 
motors as an essential to the success of naval aeronautics. 
Every bit of information available and every effort has been 
used toward the determination of the float problem and its 
solution. In order to arrive at an understanding of the diffi- 
cult nature of the float problem the principal float require- 
ments are here stated in general terms: 


SEAWORTHINESS 


Seaworthiness in a broad sense starts with adaptability, 
storage and handling, for the airplanes must be stored and 
handled aboard ship or ashore, and a still further naval re- 
quirement is that of adaptability to launching by mechani- 
eal means from aboard ship. 

When adrift, the floats must provide the necessary buoy- 
ancy to earry the full load with sufficient reserve to provide 
against loss of buoyaney due to a damaged compartment, 
and at the same time to provide sufficient righting moments 
to prevent capsizing in a strong wind on a rough sea. Pre- 
ferably when drifting, the airplane should head into the 
wind. This is more readily specified than secured though the 
use of a sea anchor should readily insure this and other ad- 
vantages. 

Underway at less than flying speeds the airplane should be 
eapable of maneuvering readily and freely in all directions 
without danger of capsizing. Abnormal squatting is to be 
avoided. Planing should begin at a moderate speed and 
gradually and without involving use of excessive power. 
When planing is attained, it should be possible freely to 
change the attitude of the airplane Jongitudinally in order to 
facilitate or retard the get away, and to prevent interference 
because of the conformation of the wave surface. The latter 
requirement is of little consequence in the open sea. 

The planing power requires a compromise for the reason 
that when headed into a wind the speed required over the 
water becomes less, due to the relatively higher wind speeds 
corresponding to surface speeds, and the consequent greater 
assistance to planing given by the lift of the wings. Exactly 
the converse holds true when running down wind, so that 
in the latter ease a float which planes properly in a calm 
planes too early down wind, which is a quality to be avoided. 

Wide floats plane readily, but in some eases too readily, 
as it is highly undesirable to take the air before flying speed 
is attained, which results in the airplane taking the air before 
the controls are fully effective, and also because it involves 
the possibility of the airplane being tossed off rough water 
and falling back to the surface, with only a part of the load 
earried by the wings, which means that the floats have to 
stand severe punishment. It is largely for this reason that 
it is very desirable to be able to vary the attitude of the air- 
plane as soon as planing is attained. 

When planing across wind it is very desirable that there 
should be no danger of ecapsizing on account of the leeway 
made over the surface. 


AIRWORTHINESS 


The additional weight of the floats seriously affects the per- 
formance of the airplane as well as its airworthiness, due to 
the lowering of the center of gravity. This effect is aug- 
mented by the weight of the substructure, which has to be 
rugged to withstand the heavy shocks imposed when landing 
and getting away on rough water. 

The additional resistance of the floats seriously affects the 
performance of the airplanes, as well as its airworthiness, 
due to the location of the floats and their individual aerody- 
namical qualities, and also due to their effects on the flow of 
air to the supporting and tail control. The form of the float 
contributes intimately and strongly to the behavior of the 
center pressure, that is, to the location of the resultant wind 
foree in flight. 

Airworthiness demands that the form of the floats shall be 
as near stream-line as possible, that the weight shall be mini- 
mum, and the floats as few and small as practicable. These 
demands seriously conflict with the demands for seaworthi- 
ness, which require rugged construction, good planing quali- 
ties and ample reserve of buoyancy and stability. 

Careful consideration of all the above features indicate a 
compromise about as follows: 

(a) The form of the bottom of the floats must conform 
to the demands for good planing qualities. 

(b) The form of the upper portion, or the back of the 
float, should be the best possible, aerodynamically, consistent 
with the demands for reserve of buoyancy and stability, while 
affording adequate means of attachment to the airplane struc- 
ture, and contributing to as high a degree as possible to the 
strength of the float structure and the support of the bottom 
surface against the loads imposed in service. 

The get-away speed, as well as the landing speed, should 
be suited to the minimum flying speed, which, from present 
indications, should not exceed about 45 miles per hour, in a 
calm, even though this seriously handicaps the high speed 
performance attainable. Of course, when water conditions 
permit, higher speeds may be used and the longitudinal con- 
trol after planing is attained will permit of increased speed 
on the surface before taking the air, also a down wind course 
may require higher water speed before a flying speed is 
attained. 

The get-away and landings should be possible regardless 
of the direction of the wind or of the sea, and this requires 
that there should be no danger of tipping sidewise, or of 
nosing under. The final point of contact on get-away, and the 
initial point of contact on landing, should be as nearly cen- 
tral as possible to avoid disturbing moments at this critical 
period. The «ttitude of the airplanes should be normal at 
such times and .ue controls should have ample power. It is 
very essential to avoid “ porpoising,” and heavy shocks to the 
floats or to the airplane at this stage, in which seaworthiness 
and airworthiness are closely related. 

Up to this time the best results have been obtained in this 
country by the use of the ventilator step type V-bottom float, 
having the arched back type of construction. This is a fairly 
efficient stream-line form, and disposes of material of the 
floats to good advantage. It appears, however, that with such 
a form of float, a greater reserve of buoyancy is necessary 
in order to provide sufficient initial stability because of the 
more rapid disappearance of water line area and inertia on 
moderate inclination, than is the case with the more usual 
rectangular form of section. The skid form profile is very 
generally in use, and appears to be necessary. It should be 
noted that this form involves danger when landed too much 
by the nose, on account of the powerful influence of suction 
effects on curved lines. A number of accidents have undoubt- 
edly oceurred on this account, due to the pilots’ ignorance of 
the danger present under these conditions. 

It is believed the above indicates in a very general way the 
most important requirement of floats for airplanes. A form 
of float construction which has given satisfactory results, to- 
gether with the reasons for arriving at certain features of 
the design outlined in this article, is being prepared and will 
appear in an early issue of AvIATION AND AERONAUTICAL EN- 
GINEERING. 
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«The Rocky Mountain Scout ” 
By Captain V. E. Clark 


{viation Section, Signal Corps 


In the development of types of military airplanes we, in 
America are confronted with certain new problems arising 
from conditions peculiar to this country. For instance, it 
appears that, in the event of an invasion from East or West, 
a great part of the operations would be conducted in moun- 
tainous and heavily wooded country,—the Alleghanies, the 
Sierras, or the Rockies. 

In order to meet the demand, for aerial tactical reconnais- 
sance over such terrain, there must be developed types of 
airplanes which would permit being landed on ordinary coun- 
try roads, and in small rugged spaces. It may be that one 
type would answer both purposes. 

An airplane to land in an ordinary country road, should 
be of very small spread, about twenty feet, say, in order 
to safely clear bushes, fences, banks, and telegraph lines. 
There are a number of things designers can do to obtain 
small spread without resorting to any but arrangements of 
the present standard. We shall not discuss the helicopter, 
although such an arrangement would be ideal for climbing 
out of small spaces. 

In order to retain reasonable aspect ratio and minimize 
the longitudinal range of movement of center of pressure on 
the main planes, the sustaining area should be as small as will 
permit the necessary slow speed, discussed later. Therefore, 
the total weight should be low. This demands low weight 
of power plant. A radial air cooled motor of, say, eighty 
horsepower, is indicated. As the flights for tactical recon- 
naissance are to be comparatively short, the fuel weight will 
not be excessive, even with this inefficient motor. 

Next, in order to minimize spread, the triplane, or even 
an arrangement of a greater number of foils, appears ad- 
visable. 

In this type, performance will necessarily be sacrificed to 
obtain controllability and the proper degrees of stability. The 
landing speed should be, probably not over twenty-five miles 
an hour, to permit very short runs after touching the ground. 
It is quite probable that efforts to obtain controllability will 
result in such aerodynamic inefficiency that our high speed 
will be not over thirty-five miles an hour. A wing section 
giving a very high lift coefficient, such as the R. A. F. 3, is 
needed. 

A slight but positive inherent tendency to roll up out of 
a side slip under all conditions will be produced by dihedral. 
By making the dihedral of the lower planes greater than 
those of the upper, greater bush clearance will be obtained. 

All control surfaces will be very large and should have 
powerful moment arms. This means that the pilot must be 
expert. The pilot should be able, under all conditions, to 
over-control the stability efforts, especially the diving ten- 
dency at high angles of incidence. This, in combination with 
proper degrees of inherent lateral and directional statical 
and dynamical stability might render possible, an airplane 
susceptable of being brought down at very low speed, “ flutter- 
ing like a dead leaf.” 

The landing gear should have such an arrangement of 
wheels that the points of contact with the ground form a 
rectangle, and the fore-and-aft intervals of this rectangle 
should be bridged by skids. The main rear outside wheels, 
nearly under the center of gravity, should be controlled by 
independent brakes, controlled from the seat, in order that 
the airplane may not only be stopped quickly, but also steered, 
by the pilot, by “ braking” one wheel more than the other. 
The landing gear should be very rugged, with liberal shock 
absorbers, the strength here being great as compared to that 
of the wings, where factor of safety is sacrificed to reduce 
weight. 

Fatal accidents with this type should be very few if the 
engine and fuel tanks are placed forward of the pilot and 
observer. 

SUMMARY OF REQUIREMENTS 

1. Short run after landing. 

2. Narrow spread. 

3. With elevator abandoned, there must be positive inher- 
ent longitudinal stability, statical and dynamical. Under 
this condition, the airplane should recover from a head 
dive, or nose over from a stall. Assume a flat gliding 


angle, such that the speed will be the minimum necessary 
for action of control surfaces. , 

. The elevator control should be so powerful that the ten- 
deney to nose over from a stall can be overcome to a 
reasonable extent and the machine held with axis hori- 
zontal so as to fiutter down like a dead leaf. 

5. The asymmetric stability at very high angle of incidence 
should be sufficiently positive to permit this last maneuver 
without turning over sidewise. 

). The landing gear should be of such design as to prevent 
serious injury to airplane structure in various kinds of 
rough landings. 

It is urged that the development of such a type is a matter 
of very great military importance. It is suggested that, 
through such development, we would, along one line at least, 
have something ahead of any other army—something that 
would give us a distinct advantage when operating in rugged 
mountainous, wooded country, of which we have such great 
expanses. 


Interesting Experiences of Military Aviators in Egypt 


W. T. Massey has recently given an interesting account of 
the work of the Royal Flying Corps of Great Britain in the 
operations against Ali Dinar near Darfur, Egypt: 

The airmen, who were detailed to act with Colonel Kelly 
against the Sultan Ali Dinar, had to move south at very short 
notice, and travel by sea, rail, and desert track for 2000 miles 
before they could reach the barren spot from which they were 
to operate. Though the natives were not astonished to see 
machines in the air, they were surprised beyond expression when 
men alighted from them. One who found speech was heard 
to say: “The government was always great, but now it is 
greater than ever.” 

On March 31, two officers left Suez for Port Sudan and 
Khartum, and they were followed on April 7 by an advance 
party of a few officers and men. Intense heat caused aviation 
petrol tins to burst, and evaporation was so great that a con- 
signment of seven cases supposed to hold 56 gallons contained 
only 37 gallons. Plants with very sharp, hard thorns grew on 
the track and punctured tires, and, with the thermometer 120 
degrees in the shade, it was desperately hard work to get up 
stores to be ready for the commencement of aerial flights from 
Hilla by May 12. Most of the transport was done with camels. 

An officer traveling in advance had selected spots for landing 
places, and had put down directional arrows of long strips of 
white cloth. These began to disappear, and the new robes of 
sheikhs’ wives was evidence of the uses to which the pilfered 
material had been put. It was extremely difficult to find one’s 
way in this country. A reconnoissance had been arranged for 
May 12, and a machine flew over El Fasher, the capital of Dar- 
fur, on that morning. The Royal Flying corps had kept to the 
time-table, despite the unexpected difficulties of the road, and 
all that was asked of the flight was done to the end. 

On May 17 Colonel Kelly’s force was approaching Bir Meleit, 
an oasis 37 miles north of El Fasher, which was believed to be 
occupied by the enemy. At dawn an airman started from Hilla, 
116 miles away, to reconnoiter. On his first journey he could 
not find Meleit, and he returned to the aerodrome at Hilla. 
At 8:45 a.m. he again set out, and was successful. In flying 
over the place he was fired at, and a bullet hit the propeller. 
Bombs were dropped, and the airman came down low and 
opened machine-gun fire on the enemy, 500 of whom bolted and 
left Meleit. On his return journey the airman dropped a mes- 
sage to Colonel Kelly, telling him that there was water in the 
wells and that the enemy had fled. 

On May 23, as Colonel Kelly was approaching El Fasher, 
Lieut, J. C. Slessor flew over the long stretch of country be 
tween the aerodome and Ali Dinar’s capital, and arrived at 
the moment when the force had gained a victory over the 
Sultan’s troops. Lieutenant Slessor saw 2000 enemy cavalry 
drawn up in reserve outside the town, and attacked them with 
bombs and machine-gun fire. The horsemen scattered in all 
directions and took no further part in the fighting. When he 
began bombing the cavalry the lieutenant saw a group sur- 
rounding a banner. He aimed a bomb at the party, and later 
information points to the Sultan having a narrow escape, two 
of his servants and his own camel being killed by the bomb. 
While attacking the cavalry Lieutenant Slessor received a bullet 
wound in the thigh, and he had to steer with his hand instead 
of his foot on his way back to Hilla. He brought the first news 
of the victory, and it was transmitted to the Sirdar from the 
aerodrome. 
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Macy Stabilizer Patents 
By W. B. Ford 


The Maey stabilizer as presented in four Patent Office 
reports is a gravity controlled “stabilizer” unit affected by 
the tilting of the airplane and which, by operating the 
aileron and elevator surfaces, brings the airplane back to 
its normal position. 

The stabilizer in its simplest form is merely a metal sphere 
which fits loosely in an insulating hollow eylinder. This 
sphere rests on a pin which forms an electrical contact. Level 
with the center and at right angles corresponding to the 
longitudinal and transverse axes, the surface is flattened to 
receive four electrical contacts projecting through the cylinder 
and nearly touching the sphere. A slot and pin keep the 
sphere from rotating about its bearing. 

The operation of the device is as follows: If the airplane 
starts to dive, the ball rolls forward, due to the tilting of 





SSR 














THe Macy STABILizER 


the container, completing the electrie cireuit through the 
forward pin in the eylinder and thus starting the mechanism 
which operates the elevators. A like action would result for 
lateral displacement. A combination of pitehing and rolling 
would cause two contacts to be closed, thus operating the 
elevators and ailerons simultaneously. 

This type of stabilizer has two slight variations in which 
the oseillating part is pear shaped. In one ease the pear is 
supported on its sharp end and acts as the sphere does and 
in the other case it is hung on a universal joint at the small 
end from the top of the chamber. All of these types are 
so mounted that they can be set at any initial angle by a 
handle attached to the top of the insulating cylinder thus 
making it possible to keep the airplane at any angle of dive 
or climb or bank and, with the proper adjustment of the 
rudder, a spiral dive can be accomplished. 

The other type of stabilizer consists of an insulating semi- 
spherical bowl hung by a universal joint which is prevented 
from swinging freely by a system of gearing whereby the bowl 
ean be set at any initial angle. This bowl is nearly filled with 
mereury and oil in about equal proportions. <A single spindle 
extends from the cover which seals the bowl, through the oil, 
well into the mereury, thus forming a continuous electri¢ con- 
nection between the cover and the mereury. 

Since the bowl is not free to turn in its joint, any tilting 
of the airplane will cause a change in the level of the mereury 
which is taken advantage of to control the machine which oper- 
ates the surfaces. In one ease four spindles at right angles to 
each other and in line with the axes of the airplane extend 
from the eover of the bowl, from which they are insulated, 
nearly to the mereury which they touch when the airplane 
tilts. A somewhat complicated system of brushes earries the 
eurrent from these four spindles and the center one through 
the bearings out of the apparatus. 

In the other case, the central contact is brought up through 
the bottom and the other contacts through the side of the bowl, 
and wires are connected directly to them without any brushes. 
It is obvious that, when the airplane tilts, the mercury level 
will rise on one side, completing the cireuit and causing the 
surface mechanism to operate. 

One fault which one would expect to find in these types of 


controls is that sudden accelerations will cause an oscillation 
of the pendulum or liquid and result in a false operation of 
the surfaces. It is claimed for these devices that these accel- 
erations cause such short-lived effect that the lag of the appa- 
ratus makes them negligible. 

The simplest form of machine to operate the surfaces 1s 
shown first in the diagram. It is intended to be used with 
the old style of lever control and consists of electric motors 
mounted in line with worm segments fastened to each control 
lever. The motor shaft is fitted with a worm engaging with 
the segment on the lever. As the stabilizing unit is affected, 
it starts the motor which automatically operates the control 
levers. Current for these motors is secured from a storage 
battery or any other suitable source. 

In order to release the controls from the effect of the sta- 
bilizer, the motors are swiveled and connected with the levers 
in such a way that by simply grabbing the handle a grip is 
closed which lifts the worm off the segment, thus allowing the 
levers to be used independently of automatic machinery. 

The other two types of operating machines use electric mag- 
netic elutehes to engage different gears which control the sur- 
faces. These clutches work as follows: 

Four magnets are mounted on a disk which is continuously 
rotating with a shaft connected to the airplane engine. The 
ends of these magnets are fitted with wedge shaped teeth ar- 
ranged in radii from the center line of the shaft. Mounted 
to slide on the same shaft is another disk fitted with teeth cor- 
responding to those on the magnets. The magnets are con- 
nected with the stabilizing device and a completion of the cir- 
cuit there causes the magnets to pull the two disks together, 
thus engaging the teeth and making the two rotate as one unit. 
When the magnets cease to pull, the wedge shape of the teeth 
causes them to disengage. The sliding disk is fitted with a 
gear which meshes with one on a drum to pull the control 
cables. .The clutch unit is entirely inclosed by a cylindrical 
box. 

The two types of machines differ only in the arrangement 
of the parts. In the first case, shown as 2 in the diagram, the 
motor shaft is connected with shaft a which has a central gear 
mounted on it. This central gear is in perpetual mesh with a 
corresponding gear on shaft b. Thus the two gears are always 
turning when the engine is running. On both sides of each 
gear is mounted the magnet portion of the clutch, with the 
sliding portion d outside. Between shafts a and b are two 
shafts, c, and c¢,, fitted with drums and gears which mesh with 
the gears on the sliding disks. 

Assuming that the drum on c, operates the aileron cables, 
the action would be as follows: When the airplane rolls to 
the right, the right hand cireuit in the stabilizer is completed, 
causing one of the clutches, for instance on a, to close. Then 
the drum will rotate in such a manner as to cause the ailerons 
to give a righting effect. If the airplane rolls in the opposite 
direction, the opposite clutch on b will close, causing the drum 
to rotate in the opposite direction and again righting the ma- 
chine. 

In the second ease, the only difference is in the fact that the 
drums are mounted to be at right angles to each other. This 
necessitates two units as if the first ease was cut in half at the 
center gears and swung at right angles. The action is identical 
and needs no further explanation. 

Both these devices are designed to be released from the hand 
controls by breaking the electrie cireuits when the controls are 
gripped, thus preventing the stabilizer from closing the 
clutehes. 





Book Reviews 


THE AVIATION POCKET-BOOK, 1916 


By R. Borlace Mathews 
(Crosby, Lockwood & Son, London. $1.00. Pp. 176) 

The fourth edition of the pocket-book which was first pub- 
lished in 1913, contains a large amount of information. Di- 
visions are devoted to the pressure and resistance, airplane 
theory and design, structural materials, engines, examples of 
actual machines, piloting and aerial navigation, metreological 
data, military information and signalling, etc. The volume is 
excellently printed and the information is clearly presented, 
and should find a place in aeronautical engineers’ libraries. 
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By Alexander Klemin, A.C.G.I., B.Se., S.M. 


Instructor in Aeronautics, Massachusétts Institute of Technology, Member of the Aeronautical Society of 
Great Britain and Ireland 


and 


T. H. Huff, S.B. 


Instructor in Aeronautics, Massachusetts Institute of Technology 
Copyright, 1917, by. A. Klemin. All Rights R eserved. 


PART 1—SECTION 12 


Resistance and Performance 


Nomenclature 


It may be useful to restate the symbols which we employ 


in considering performance curves, ascent and descent. 


W = weight of the machine. 

A = area of the wings. 

i = angle of incidence of the wings. 

L = lift. 

K, = lift coefficient. 

D = drag of wings. 

K, = drag coefficient. 

R =} resultant of lift and drag on the wings. 
P =} parasite or structural resistance of a machine. 
D, = total resistance or drag — D + P. 

R, = total resultant air force on a machine. 
H = propeller thrust. 

6 = angle of flight path with the horizontal. 


Structural and Wing Resistance for the British B.E.2 

In Section 4 of the Course, a problem was worked out on 
the sustentation and resistance of wing surfaces, which in spite 
of some rough assumptions, illustrated the main performance 
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Fig. 1. PerroRMANCE CURVES FOR THE B.E.2 
curves and caleulations employed. In Fig. 1 are shown curves 
for the British B. E. 2. It is not a particularly modern ma- 
chine, but has been worked out so thoroughly that it deserves 
particularly careful study. 

The body or parasite resistance which includes the resis- 
tance of the wing bracing, chassis, ete., as well as the resistance 
of the body proper, is taken as varying as V* and allowance 
has been made for propeller slip stream velocity. The body 
resistance is seen to play an unimportant part at low speeds. 
But at about 53 miles per hour it becomes greater than the 
plane or wing resistance, and at high speeds it is almost twice 
as great as the wing resistance. This emphasizes the impor- 
tance of minimizing the resistance for a high-speed machine. 
However good a wing section itself may be, high structural 
resistance will make high speeds impossible. 

The plane resistance curve has a minimum value at about 
62.5 miles per hour and inereases on either side of this 
speed. It is interesting to follow out how this increase in 
resistance on either side oceurs. At high speeds, the angles 

* This Course commenced in the August 1, 1916 issue of AVIATION 
AND AERONAUTICAL ENGINEERING, will be completed in 24 isuess. It 
wiil embody the fundamental aeronautical data necessary fer airplane 


design, and present the design of standard machines in complete, simple 
and systematic form. 
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of incidence and the drift coefficients are small but the speeds 
are very great, and the increase in wing resistance is obvious. 
At small speeds on the other hand the airplane is flying at 
large angles of incidence to give the necessary sustentation and 
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Fig. 2. VaryinG SPEED RANGE witH ENGINE THROTTLED 
the drift coefficients are large. The shape of the total re- 
sistance curve follows from the summation of the two. 


Theoretical Laws for Minimum Thrust and Minimum 
Horsepower 

From a theoretical treatment of the question, the following 
interest law has been derived : 

Minimum thrust is required to overcome the resistance of an 
airplane when the parasite resistance is equal to the drag. 

For a proof of this law, reference to Chassériaud and 
Espitallier is appended. In the ease we have selected, illus- 
trated in Fig. 1, the structural air resistance and the wing 
drag are equal at a speed of 52 miles an hour, while the 
minimum resistance is at 50 miles per hour. The law does not 
seem to be borne out by practice, though it may be occasion- 
ally useful as a rough cheek. 

The minimum horsepower required generally occurs at a 
low speed, but not at the minimum speed; and its position 
will vary for every machine. Another theoretically deduced 
law states that: 

Minimum horsepower is required when the machine is mov- 
ing at a speed at which the wing resistance is three times the 
body resistance. 

This law is often highly inaceurate, but may be useful. 

Effective or Propeller Horsepower Available Curve 

Typical curves for these are also illustrated in Fig. 1, and 
are of the greatest interest to the designer. In establishing 
such curves it is generally assumed that the engine is running 
at the rated revolutions per minute and that in designing the 
propeller the efficiency for this revolution per minute at every 
airplane speed is known. Thus assuming an engine which 
delivers 140 horsepower at an airplane speed of 80 miles an 
hour, the propeller having an efficiency of 75 per cent at this 
speed, the available horsepower will be 

140 * 75 


105 horsepower. 
100 
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Since the power of a propeller is given by the product of 
its thrust into the speed and the speed of the propeller is the 
speed of the airplane, it follows that when the propeller is 
delivering sufficient power, it is also delivering sufficient 
thrust. Hence propeller horsepower available is sufficient for 
all practical consideration, and propeller thrust curves need 
not be ineluded in a performance chart. 


Minimum and Maximum Speed; Maximum Excess 
Power: Best Climb; Descent 


The maximum and minimum speeds of an airplane are gen- 
erally given by the two points of intersection of the propeller 
horsepower available and the total horsepower required. If 
the machine is highly-powered, and the propeller efficient, the 
two curves may not intersect at the speed at which the lift 
becomes insufficient, and the airplane would climb at stalling 
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Fic. 3. VARIATION OF PERFORMANCE WITH CHANGE IN PRO- 


PELLER DESIGN 


angle, unless the engine is considerably throttled down. The 
climb decreases the angle of incidence, and checks stalling. 
It is thus a decided advantage to have excess available power 
at high angles. 

It is a simple matter to deduce the speed of climb from the 
excess power. This is absorbed in raising the machine. 
Total weight * climb per second 

500 

The maximum excess power does not oceur at the lowest 
speed. To find it, we must measure the maximum ordinate 
between the available propeller horsepower and the total re- 
quired horsepower. In Fig. 1 this is to be found at 48 miles 
per hour. The excess is 21 horsepower and the weight of the 
machine is 1650 pounds. 


Excess power = 


21 < 550 x ; 

Climb = = = 7 feet per second or 420 feet per min- 

1650 
ute. This is, however, only the initial rate of climb. As the 
machine rises, the density of the air, the power of the engine, 
and the elimb gradually diminish. 

In practice, the pilot need not know the change of in- 
cidence that he produces to climb, although for a given ma- 
chine it is an easy matter to calculate the correct angle from 
the performance curves. In Dr. Hunsaker’s words, “a care- 
ful man moves his elevator slowly until he has placed him- 
self on the desired trajectory.” Part of the art of aviation is 
to do this without exceeding safe limits, for obviously there is 
a limit to the rate of climb the engine ean handle. If the 
machine is put on a climb too steep for the power of the ma- 
chine, the speed is suddenly lost, the controls become ineffee- 
tive, and the machine has stalled. 

In deseent, very analogous considerations obtain. The 
pilot deereases his angle of incidence to a negative value. At 
this angle the speed required for sustentation is beyond that 
of the maximum, and the propeller horsepower is insufficient. 
If D = deficiency in horsepower, 

Total weight * velocity of descent. 
550 
The machine descends and gains the required speed under the 
action of gravity. 
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The Two Regions of Control. Control by Throttling 


Consider the performance curves of the same machine, the 
British B.E.2 shown in Fig. 1. Suppose the machine to be 
flown at 10 degrees at the point M with the engine throttled, 
so that there is equilibrium, and the power curve is as shown, 
26 horsepower. The pilot wishing to rise will naturally in- 
crease his angle of incidence to say 12 degrees. He will then 
require 30 horsepower while the throttled engine will deliver 
even less than the 26 horsepower through the propeller. In- 
stead of rising the machine will fall. 

Suppose now that flying at the same point and under the 
same conditions he wishes to descend, and decreases his angle 
to 8 degrees. He will now have an excess of power of 3 
horsepower as can be seen from the curves and will ascend 
instead of descend. There is therefore a region of reverse 
controls, known to French authors as the régime lent. 

At the point M’, when the pilot wishes to rise and in- 
creases his angle of incidence, he does indeed obtain excess 
power and rises. Here the controls are normal and the region 
is known as régime rapide. For an inexperienced pilot the 
régime lent is dangerous. Even if he knows the angle of in- 
cidence at which he is working, he is likely to get into diffi- 
culties. 

With a flexible engine, an expert pilot can operate an air- 
plane in the slow speed region: by manipulation of the throttle 
alone. In Fig. 2 the propeller horsepower available is shown 
with the engine throttled down to various speeds for a design 
taken from Dr. Hunsaker’s pamphlet, to which reference is 
appended. For each speed of the engine there is a different 
inaximum and minimum speed, and a different speed range. 
[f the airplane is flying at the minimum speed in the régime 
lent region at a certain revolution per minute, the pilot can 
hy unthrottling his engine pass to a larger speed range, ob- 
tain excess power and climb without changing his forward 
speed or angle of incidence. When an engine is throttled the 
danger of reversed controls is still greater, because the speed 
range becomes so very small. Even the best of pilots may 
mistake his position on the curve. 

In French airplane contests, a premium has been placed on 
low speeds, and the régime lent with throttling has been 
largely and successfully used. Such operation does not seem 
advisable for ordinary flying. 


Variations in Propeller Horsepower Curves 


We will now consider the possible variations in performance 
by changing the design of the propeller from a high speed to 








L=W Cos@ 


-“WSind = D+P 
Fic. 4. Forces oN AN AIRPLANE IN A GLIDE 


a climbing propeller. In Fig. 3 the B.E.2 is again illustrated. 
The power required curve remains the same. By suitable 
design the propeller efficiency curve can be changed so as to 
give maximum efficiency at varying speeds. The design of a 
suitable propeller cannot unfortunately be detailed here. 

For the propeller with Efficiency Curve 1, the maximum 
efficiency is at high speed, and the Horsepower Available 
Curve 1 shows that such a propeller will give a high maxi- 
mum speed. It is a high speed propeller when applied to 
this particular airplane. 

For the propeller with Efficiency Curve 2, the maximum 
efficiency occurs at a lower speed. Such a propeller will give 
a smaller maximum speed, as can be seen from Horsepower 
Available Curve 2, but a greater excess power. It will be a 
climbing propeller. There are many such variations pos- 
sible for any machine. 


Angle of Glide 


The best L/D for a wing section may be in the neighbor- 
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hood of 14 or 15. 


may be reduced to 7 or 8. It is this value of L/D, which de- 
termines the angle of glide of a machine. 

In Fig. 4 is shown a machine which is gliding with the 
engine shut down so that the propeller exerts no thrust, i be- 
ing the angle of incidence, and 6 the angle which the machine 
makes with the horizontal line being the angle of glide. Re- 
solving forces perpendicular to and along the line of motion, 
the equations of equilibrium for steady glide are: 

W eos 6 = L (1) 
Wsnd=D,.=D+P (2) 
The angle of glide is therefore given by the equation 
tan § = — (3) 
L 


and has its minimum value when D, is a maximum. 

The minimum angle of glide is also termed the “ best” 
angle of glide. At a given height above the ground, the 
forward displacement of the machine before landing varies as 
eos 9 and will be a maximum for the smallest value of 
0. The pilot has at this angle the greatest radius of action 
when descending from a height with his engine shut off. 

The angle of glide for any machine at any speed ean be at 
once obtained from the total resistance curve for D, and the 
weight of the machine, assuming L = W which makes a eom- 
paratively small error. In Fig. 1, the angle of glide is shown 
for all speeds of the machine in question. 


References for Section 12 


Barnwell's Aeroplane Design. 

Aeroplane Design by J. C. Hunsaker, United States Naval Institut: 
Proceedings, November-December, 1914. 

British Report, 1912-1913. No. S86. 

Chassériaud et Espitallier, Cours d’Aviation 





Army and Navy to Build a Zeppelin 

Decision to undertake immediately the construction of a 
large rigid airship of the general Zeppelin type was an- 
nouneed to-day by Secretary of the Navy Daniels and Seere- 
tary of War Baker, as the result of the recommendations of 
a joint army and navy board, which has been studying the 
problem. Here is the official announcement : 

“A joint committee of army and navy officers representing 
the aeronautical branches of both services, the General Staff 
of the army and the General Board of the navy, after a study 
of the question of rigid airships, has recommended that the 
construction of a large airship on the general Zeppelin type be 
undertaken at once under the direction of the chief constructor 
of the navy, and has also recommended that to successfully 
prosecute this work and secure the most effective co-operation 
a joint technical board, composed of the chief constructor of 
the navy, as senior member, and three officers from each of the 
two services as members, be appointed. 

“These recommendations have been approved by the Secre- 
tary of War and the Secretary of the Navy, and plans for 
undertaking this work immediately are being worked out. The 
cost of construction will be borne equally by the army and the 
navy from appropriations made by the Sixty-fourth Congress. 

“The importance of the rigid airship for military and naval 
purposes is fully realized, and it is believed that the problems 
involved can be worked out better, more rapidly and more eco- 
nomically by joint action than if each service took them up 
separately.” 





The Army Aviation Schoo] at Hampton 

The United States Army aviation school and experimental 
station will be established on Back River, near Hampton, Va., 
1169 acres of land having been purchased at $290,000 for the 
site. This property is located 134 miles from Hampton, and 
it is stated that contracts will soon be awarded for buildings 
costing about $1,500,000, to be followed by other structures, 
ete., increasing the expenditures to several million dollars. 





Memorial Tablet to Lieut. R. C. Saufley 
A tablet to the memory of Lieut. Richard Caswell Saufley, 
who was killed at Pensacola, Fla., will be erected by the mem- 
bers of the 1908 class of Annapolis, of which Lieut. Saufley 
was a member. The Capitol Commission has been asked for 
permission to place a replica of the tablet in the State Capitol 
at Frankfort, Ky. 
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But the parasite resistance of a machine, 
i. é., the resistance of the body, wing bracing, ete., increases the 
drag to such an extent that the L/D, of the whole machine 
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POWER REQUIRED IN SEARCHLIGHTS FOR 
NIGHT FLYING 
By Archibald Black, of the L. W. F. Co. 

In the December 15 issue of AvIATION, in an article describ- 
ing the report of Lieutenant Dargue, instructor in flying at 
the North Island station, San Diego, Cal., the statement is 
made that “ He does not believe that the efficiency of the air- 
plane motor should be impaired for propelling purposes by 
utilizing a part of its power to generate current for lighting.” 

As considerably more power is required when the generator 
is driven by a special air turbine, it is probable that the 
lieutenant has been quoted incorrectly in this. 

[ do not happen to know the eurrent required to operate 
the searehlights used on the machines at the San Diego station, 
but Lawrence Sperry is reported to have used, in his night 
flights, a 150-watt equipment, and, although this seems very 
small, we may assume that it is sufficient. From this we find 
that the horsepower required to operate the lighting equip- 

; 150 
ment 1s = = 
146 & .75 
ciency of the generator is assumed to be 75 per cent. 

Where the generator is driven direct trom the motor this 
.268 horsepower is the actual power required. Where the 
generator is driven by an airserew we have a loss of approxi- 
mately twenty-five per cent., depending upon speed and design 
of screw, in the transmission of energy from the motor to the 
moving airplane, and a further loss on a conservative basis 
of at least 25 per cent. in the transmission of energy from the 
airplane to the generator by means of the air turbine drive. 
Thus eflicieney of drive from motor to generator = .75 X .75 = 
625; consequently, loss here is 43.75 per cent. and horse- 

.268 


.268 horsepower where the overall efli- 





power required to furnish 150 watts is- = A76 horse- 


025 
power as against .268 horsepower found above for direct 
drive. 

However, this loss in energy is so small in comparison to 
the horsepower of our motor that it is more than offset by the 
advantage, with the air-serew drive, of being able to generate 
eurrent for lighting while in a glide with the motor stalled 
or throttled down. 


Yale’s Aviation Plans 

Trubee Davision, president of the Yale Aero Club, has in- 
duced about all the members to become prospective members 
of the school of aviation to be established next Spring by the 
American Trans-Oceanie Company at some point on the north- 
ern shore of Long Island Sound, probably at either New 
Haven or New London. There are a score of members of the 
club who are competent aviators at present who go to New 
London two or three times a week and practice with the 
Government flying boats located there. Several will take a 
course at the new school to perfect themselves as military ob- 
servers and aerial photographers. 














Part of the Hall-Scott Motor Car Company’s factory, West 


Berkeley, Cal., showing main office, stock room, inside and 
outside testing departments. 
engines a week. 


The company is producing 15 
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Annual Meeting of the Society of Automobile Engineers 


At the annual meeting of the 8. A. E., held in New York on 
January 11, it unanimously decided to change the name of 
: = : . 7 ? 
the society to The Society of Automotive Engineers. 


THE STANDARDS COMMITTEE REPORT 


Preceding the meeting of the Society, the S. A. E. Stand- 
ards Committee met on January 8 and 9. At this meeting 
there were present the following: H. M. Crane, F. S. Duesen- 
berg, L. M. Griffith, Spencer Heath, J. G. Vincent, A. C. 
Woodbury, Recorder; C. B. King representing Henry Souther 
and F. W. Caldwell representing Capt. V. E. Clark. The 
visitors present were Clarence Carson, A. Champion, V. W. 
Kliesrath and J. G. Utz. 

The following report was given out by the committee: 


SPARK PLUG SIZE 


At the October Meeting of the Standards Committee this 
Division reported in favor of recommending spark plugs havy- 
ing 18 mm. threads for use with aeronautic engines. This re- 
port was approved by the Standards Committee but was re- 
ferred back to the Division by the Council, asking for more 
complete detail dimensions. 

Accordingly the Division has prepared dimensions as shown 
on the sketch presented herewith. The thread dimensions cor- 
respond with those adopted in Great Britain by the Engi- 
neering Standards Committee. No limits have been placed on 
the pitch diameter of the thread by the Engineering Stand- 
ards Committee. 

Considerable discussion developed on the question of wheth- 
er metric or English dimensions should be used. In spite 
of a vote in favor of metric dimensions at the October meet- 
ing of the Division, several of the members were reluctant 
to adopt them. It was thought that the question was one of 
too great importance to be decided out of hand in a Division 
meeting, and that it should be discussed and decided by the 
Standards Committee or the Council or both. 

In order that the proposed standard for spark plugs might 
be placed on record, dimensions in both millimeters and inches 
have been provided, the closeness of the equivalents being 
determined by the degree of accuracy required in the differ- 
ent dimensions. 
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HEX. 5 mm. 
ACROSS FLATS 
1.5 millimeters pitch. 
Roct diameter .633 inch: 16.09 millimeters. 
Pitch diamcter .678+ inch: 17.22+ .02 millimeters. 


16.9 Threads per inch: 


Outside diameter .717 inch: 18.2 millimeters. 


Sranparp S. A. E. Spark PLuG 


The design follows the same general lines as the 8S. A. E. 
large hexagonal plug, but the gasket seat and size of hexa- 
gon are 25 millimeters (approximately 1 inch) instead of 1% 
inches, this giving an ample gasket seat in connection with 
the 1S millimeters thread. 

In addition to the dimensions given in the present S. A. E. 
standard for spark plug with % inches thread, a limiting 
dimension has been placed on the height of the plug above 
the gasket seat, and a definite dimension has been given from 
the gasket seat to the lower end of the spark plug shell. 

In connection with the proposed spark plug standard the 
Division recommends that in every case the tapped hole into 
which the spark plug is screwed should be counterbored 
slightly to approximately the outside diameter of the thread. 


ENGINE SUPPORTS 
The Division recommends three sets of dimensions for bed 


timbers for supporting engines and airplanes. No stand- 
ardization is thought possible in regard to fore and aft length. 





The dimensions recommended are as follows in inches: 


Distance between timbers..... 12 14 16 ’ 
Width of bed timbers........ 1-144 a) 2 
Distance beween centers of bolts 13-% 15-% 18 


PROPELLER HUB DIMENSIONS 


At the October meeting of the Standards Committee, the 
Division proposed for acceptance a tapered shaft end for 
mounting propeller hubs, but this proposal was not voted upon. 
Since that time additional reports have been received from 
France and from New Mexico, to the effect that the tapered 
and keyed fitting for propeller hubs is giving perfect satis- 
faction. 

The Division therefore submits for adoption as recommended 
practice, practically the same dimensions as were submitted 
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STANDARD 8S, A. E. PROPELLER HUB 


at the October meeting, the only difference being that the 
proportion of the tapered length to be relieved has been re- 
duced somewhat. The proposal is outlined in the sketch pre- 
sented herewith. Most of the dimensions are given in the 
English equivalents of the metric dimensions used in France, 
but may be translated back to metric dimensions if this policy 
shall be preferred. 

The Division is not prepared yet to recommend dimensions 
for hub flanges, ete., but the Aviation Section of the Signal 
Corps will submit drawings suggesting different sizes of hubs. 

DIRECTION OF ENGINE ROTATION 

At the October Meeting of the Standards Committee the 
Division reported definitions of terms for direction of engine 
rotation. The National Advisory Committee for Aeronautics 
did not concur in these definitions in its report on nomen- 
clature, and since printing that report has revised its own 
first definitions. 

Because of lack of agreement with the National Advisory 
Committee, the Council of the Society referred the definitions 
back to the Division. The Division has reconsidered the mat- 
ter and is not thoroughly satisfied with any of the definitions 
proposed. It has accordingly prepared new definitions for 
direction of engine rotation, making use of the terms “ normal ” 
and “anti-normal ” in place of the terms which have formerly 
been used and have caused confusion, are not to be reported 
to the Society at the present time but are to be submitted 
to the National Advisory Board in order to secure agreement 
if possible before further definite action is taken. 


THE S. A. E. MEETING 


On the day of the meeting three sessions were held. In the 
morning, at the business meeting, reports of officers, the elee- 
tion of new officers and reports of committees were presented. 
President Huff, in his annual address, reported the great 
growth that had taken place in membership, and outlined the 
great possibilities of the Society under the new plan of in- 
cluding tractor, marine and aeronautie engineers in the or- 
ganization. 

After a buffet lunch, the technical session was held for a 
discussion of the papers presented. Captain V. E. Clark 
explained the remarkable moving pictures of foreign and 
American airplanes, as well as replying to questions concern- 
ing his paper. 

ANNUAL DINNER 


Over 800 engineers in the aeronautical, motor car and motor 
tractor fields attended the banquet held on January 11, at the 
Hotel Biltmore. 

Dr. Stratton, of the Bureau of Standards, and Colonel 
Baker, of the Quartermaster’s Corps of the War Department, 
were seated at the speakers’ table. The speakers were: The 
Honorable John Barrett, on the subject of Pan-American- 
ism, and H. E. Coffin, on Industrial Preparedness. Mr. Cof- 
fin said in part: 
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As I see it, this banquet provides a fitting ending, a climax 
if you please, for the most eventful and most useful year 
of the existence of your Society. One year ago this or- 
ganization was a live and most progressive engineering society, 
dealing with the problem of one of the world’s greatest in- 
dustries. In co-operation and in unselfish effort for the com- 
mon good in the advancement of the motor car art we had 
become a recognized example to all the technical bodies of the 
world. Most great industries are accounted young at the 
half century mark of their existence. I will leave to your 
imagination the picture of the “ Automotive” business in 
1950. But remember this—the American Society of Auto- 
motive Engineers is building to-day the foundations upon 
which must rest that structure of 1950. 

Two years and a half ago our duty was to a single in- 
dustry, and our activities were restricted within that field. 
The European war has changed all this. Our greatest duty 
to-day is to the country to which we owe so much. The old 
order of things is gone, and gone forever. 

Every other first-class power of the world will emerge 
from this great struggle a new nation. To talk of exhaus- 
tion in the industrial sense is foolish. Great Britain with 
five millions of her industrial workers in her armies is pro- 
ducing far more manufactured goods than ever before in her 
history. In European countries all orderly methods of prec- 
edent have of necessity been shattered. Revolutions in gov- 
ernmental and industrial relations have been forced to meet 
the necessities of war, but these relations will endure and will 
sooner or later determine the commercial supremacy of the 
world. But you may ask how all this affects the work and 
the future of this technical body. Let me touch for a moment 
on some phases of the vast movement of which we gradually 
are becoming a part. 

The name of this organization appears in the annual re- 
port of the Secretary of War. This Society has become a 
national institution, not in geography, but in service. Its 
governmental relations will become closer month by month, 
and more varied. Its part in the general scheme for the 
national defense is a vital one. The broad plans, the almost 
dreams, of a few months ago have become realities. The 
“ Automotive” combination is practically an accomplished 
fact. Through aircraft, through motor vehicle development, 
through the motor tractor and the motor boat we touch the 
Governmental Departments, and through them the vital life 
of the nation in a dozen points. 

Restricting our thought to the military and naval aspects 
of the situation, we find every agency of defense and of offense 
dependent at some point on the work of the Society of Auto- 
motive Engineers. We must supply the eyes without which 
any modern army or fleet has become useless. We must sup- 
ply the scouts and the fighting machines for land, air and 
water. 

Under the new order of things military, every member of 
this Society is eligible for a War Department commission 
in the Officers Reserve. We already have Major Souther, 
Major Hutton, Major Waldon and perhaps others. Our 
plan of organization for standards work and our accomplish- 
ments in this field have been made the basis for much of the 
work of the Naval Consulting Board and of the newly created 
Council of National Defense. I will not attempt to make 
predictions for the future. 





Technical Staff of Bureau of Construction and Repair 


The Bureau of Construction and Repair of the Navy De- 
partment has started the new year by expanding its technical 
staff. Chief Constructor D. W. Taylor now has as his as- 
sistants, whose time is entirely devoted to aeronautics, the 
following : 

Naval Constructor Richardson, at Pensacola, in charge of 
experimental building, repair and maintenance of aircraft at 
that station. 

Naval Contractor Westervelt, at Buffalo, “ Superintending 
Constructor of Aireraft,” who is to control the inspection of 
aireraft built on contract and to represent the Bureau in the 
field. 

Assistant Naval Constructor Hunsaker, at Washington, as- 
sistant to the chief constructor, in charge of design specifica- 
tions and contracts. 

Dr. A. F. Zahm, at Washington, in charge of wind tunnel 
experiments and on research work of the Bureau. 
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A NEAR VIEW OF FRENCH AVIATORS 


By Robert Glendinning 


Any one going to France at this time, who has visited that 
country in previous years under different cireumstances, must 
necessarily feel a certain depression, and share with the whole 
country the sorrow and grief and suffering which has been 
brought to its door. And yet, with all their losses, the French 
people are wonderfully cheerful, and look upon the war as 
a misfortune which was inevitably thrust upon them and 
which must be philosophically borne to the end. 

Having just returned, and having been favored with a card 
from the Minister of War, which permitted not only admission 
to several of the aviation schools, but also a visit to the front 
on the Somme, where the activities a few weeks ago were con- 
spicuous, it would seem, a few words regarding our “ wonder- 
ful boys” in the Foreign Flying Corps might be interesting 
to those who have friends there. 

It may be stated without fear of contradiction that the 
French are without doubt the leaders in the air, and from the 
impression received they are likely to continue to hold it and, 
if anything, improve the science of flying more rapidly than 
any other country. Their whole system of teaching is totally 
different from ours; they begin with a student alone in a 
machine, instead of the method employed in this country of 
having a student start with an instructor in a machine of dual 
control. 

Their work of teaching is more costly, as many machines 
are destroyed as a result of carelessness or accidents, but a 
student will necessarily become very much more self-reliant 
and have more confidence if alone, than if dependent on his 
instructor for assistance under any unusual condition. They 
have innumerable schools all over the country, the most im- 
portant of which is located near Versailles, at Buk. It is a 
common sight to see the beginners starting out there in ma- 
chines called “ Penguins,’ which are a form of Bleriot type 
monoplane, with wings about six feet wide, which do not 
permit the machine to rise off the ground, but which attain a 
speed of about fifty miles an hour, and which are given to 
students to teach them to fly in a straight line. 

When the students become proficient they are advanced to 
a monoplane of sufficient power to permit a rise of about six 
feet, and in these machines they are compelled to make sixty 
to seventy-five landings; they are then promoted to a higher- 
powered machine and taught the art of turning in the air and 
landing from a height of about fifty feet. Later in his course 
the student is compelled to execute spirals; remain in the air 
at least an hour at an altitude of two thousand meters (about 
seven thousand feet); take a cross-country flight of two hun- 
dred and forty kilometers (about one hundred and fifty 
miles); and when he graduates from this school he is sent to 
Caseau, where he is taught shooting and the handling of 
machine guns. 

If a student is sufficiently apt he will go from there to Pau, 
where he gets a finishing course to prepare him for the front. 
At this school the student is taught to dive; execute a tail- 
spin (which is a vertical drop, with the machine turning rap- 
idly in the air, and very dangerous) ; looping the loop (with- 
out losing any altitude); flying upside down, and also actual 
battle practice of fighting machines in the air. This is done 
with smoking bullets, which have no serious effect. The latter 
is probably the most dangerous part of the course, and only 
the most proficient students are allowed to take this test. 

There are several branches of the Aerial Corps: Fighting 
Machines (single man); Observation and Fighting Machines 
(with pilot and one or two gun men); Bomb Dropping Ma- 
ehines (larger and with two motors), and Photographic 
Machines, which have been wonderfully perfected. 

Those who lack the highest skill are placed in other 
branches of the service, which are equally responsible, but do 
not require such extreme quickness and co-ordination. 

The American Esquadrille, now stationed on the Somme, 
is composed of twelve men, two of whom were, a month ago, 
“aces” (men who had brought down five German machines 
in the French lines), and all of whom are very much liked and 
admired by our foreign friends. I can imagine nothing that 
would be more patriotic to one’s own country or a finer ex- 
ample of loyalty to France than entering the Flying Corps 
and getting the benefit of an education in the air, which cer- 
tainly could not be offered anywhere else in the world. 
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The Mineola-Philadelphia Flight 

In the teeth of a bitter, wintry wind, twelve army aviators 
started to fly from Mineola to Philadelphia on December 30. 
Right of these arrived at the Philadelphia Navy Yard, and the 
others, having trouble, were forced to descend before com- 
pleting the trip. The machines that finished landed in the 
following order: 

Lieutenant Coyle, of the New Hampshire National Guard, 
with a passenger, 11.34 a. m.; H. W. Blakeley, with C. H. 
Reynolds, passenger, 11.40 a. m.; “Tex” Millman, with 
§. A. Blair, 11.45 a. m.; Captain J. E. Carberry, Army Signal 
Corps, 11.50 a. m.; Lieutenant James E. Miller, New York, 
11.52 a. m.; Lieutenant G. Osborne, 11.53 a. m.; Leonard 
Bonney, with Instructor Allen, 11.56 a. m.; Lieutenant E. W. 
Bagnell, with Sergeant E. A. Kreuss, 1.30 p. m. 

The best time was made by Lieutenant Coyle and Corporal 
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Report on Airplane Wireless Work at San Diego 

The following report was recently made to the Aviation 
Section of the Signal Corps, Washington, D. C., by army 
officers stationed at San Diego, Cal. It deals with some sue- 
cessful radio-experiments recently carried on there, and is 
official : 

On July 27, 1916, airplane No. 50 piloted by Sergeant Wm. 
Ocker, Signal Corps, and fitted with radio sending apparatus 
operated by Captain Culver flew from North Island to the 
Martin field near Los Angeles thence to over Santa Monica, 
sending radio signals and messages at about ten minute in- 
tervals which were received and copied at San Diego by Dr. 
R. O. Shelton assisted by Lieutenant Robertson, from the 
school. Maximum distance communicated, 119 miles, from 
Santa Monica to San Diego. 

August 17, 1916, airplane No. 50 fitted with radio receiy- 
ing set operated by Captain Culver, while in flight received. 
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(C) International Film Service. 
Army Aviarors AND InstrucTORS READY FOR THE MINEOLA-PHILADELPHIA FLIGHT. 


tolling, Lieutenant J. E. Miller, Lieutenant W. G. Kilner, Lieutenant 
B. Stetson, Jr., G. Osborn, E. W. Bagnell, A. M. Coyle, P. C. 


The Group Includes: 


(Tex) Millman, H. W. Blakeley and Leonard W. Bonney. 


Salmon, who covered the distance of 115 miles in 97 minutes. 

Lieutenant Norbert Carolin, with Lieutenant Wheaton as 
passenger, crashed into a fence at Deans, N. J., after motor 
trouble forced them to descend. Both planes of the machine 
were smashed, but the men escaped injury. Sergeant EK. W. 
Noyes, with a passenger, descended on the outskirts of Mon- 
mouth Junetion, N. J., without difficulty. Captain Raynal C. 
Bolling descended at Monmouth, N. J. Lieutenant Kilner and 
John B. Stetson, Jr., of Philadelphia, a passenger, abandoned 
the flight shortly after the start. 

H. W. Blakeley, in landing at the League Island Navy Yard, 
struck a flagpole, and his machine hit the ground at a sharp 
angle. Its nose stuck fast in a little trench, but the pilot and 
his passenger were uninjured, and the machine was repaired 
in time for the return flight on the following day. 

The pilots and the passengers were attired for the flight 
in specially warm costumes designed for cold-weather flying. 
These consisted of leather hoods, surmounted by a wooden 
head-dress, to protect the ears and heads; fur and leather 
gloves covered their hands; stiff pigskin puttees protected the 
legs, and leather suits were worn, but even with this protection 
the extreme cold was severely felt by all the fliers. 

THE RETURN TRIP 

Seven of the eight airplanes that reached Philadelphia left 
for the return trip on the following day, and five of them 
reached their destination without incident. Lieutenant Arthur 
Coyle and Sergeant Kruss were forced to descend on account 
of engine trouble. Lieutenant J. E. Miller was the first to 
reach the Mineola field, one hour and twenty-six minutes after 


starting. He was closely followed by Capt. J. E. Carberry 
of the U. S. Signal Corps and Sergeant Salmon. Leonard 


Bonney completed the flight in one hour and eighteen minutes, 
while W. H. Blakeley’s time was one hour and twelve minutes. 

Lieutenant Arthur Coyle, of the New Hampshire National 
Guard, was forced by engine trouble and a broken propeller 
to alight in the water at Princess Bay. He was completely 
drenched, but unhurt. 


Captain Joseph E. Carberry, Captain R. C. 
N. Carolin, Sergeant E. W. Noyes, Sergeant E. A. Kruss, Corporal H. H. Salmon, J. 





signals and messages from station of Dr. R. O. Shelton (6SR) 
in San Diego over distance of eleven miles. On following 
day added a 20-mile sending set and in flight sent and re- 
ceived at will carrying on a running conversation with 6SR 
over distances up to eleven miles. On August 24th repeated 
this test in flight sending with a 20-mile sending set, sending 
and receiving at will up to 20 miles, and continued receiving 
up to 40 miles from San Diego. Machine was piloted by 
Sergeant Ocker. 

On September 2, 1916, airplane No. 50 piloted by A. D. 
Smith and equipped with a 20 mile radio sending set operated 
by Lieutenant Robertson and airplane No. 51 piloted by 
Lieutenant Dargue and equipped with radio receiving set 
operated by Captain Culver demonstrated the possibility of 
communicating by radio from one airplane to another while 
both were in full flight. United States Congressman Kettner 
of California was an interested spectator. It was suggested 
to Mr. Kettner that he write a simple message and after Cap- 
tain Culver had gone into the air hand it to Lieutenant Rob- 
ertson who would go into the air and send it by radio to 
Captain Culver. The message read: “ North Island makes 
new world record.” Captain Culver received the message suc- 
cessfully then returned to the ground and handed it to Mr. 
Kettner before Lieutenant Robertson landed. During the 
transmission of the message the machines were some two 
miles apart and at somewhat less than a thousand feet alti- 
tude. 

On October 27, 1916 airplane No. 50 piloted by A. D. Smith 
and fitted with radio sending set operated by Captain Culver, 
transmitted signals and messages at about ten minute inter- 
vals during flight from North Island via Martin field near 
Los Angeles to over Chatsworth, Cal., northwest from Los 
Angeles. These signals and messages were received and 
copied by Dr. R. O. Shelton at his 6SR station in San Diego, 
140 miles from Chatsworth. He was assisted by First Class 
Sergeant Zimmerman from the school. This set was construct- 
ed at the school, weighs 45 pounds, is driven by an aerofan and 
delivers 250 watts at 500 cycles. 





A load of 3,100,000 feet of Alaska spruce for airplane con- 
struction was recently shipped from Seattle, Wash. 
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Pensacola Notes 


The arrival of the Navy dirigible is the chief event in the 
work of the aviation station, and much progress is being 
made in assembling the craft, with prospects of an early trial 
flight. Immediately upon arrival the dirigible was unpacked 
and housed in the floating hangar only recently completed, 
where all work is being done. 

A large allotment from the navy appropriation has been 
made for the Pensacola Station and many improvements are 
being planned. One pressing need is additional hangar facil- 
ities, as the three permanent structures are taxed to capacity, 
as well as all other storage space. It is probable that some 
of the canvas hangars used before the larger and more mod- 
ern structures were completed will be unpacked and erected 
to serve temporarily. 

Under recent orders issued by the Secretary, a complete 
airplane is being constructed at the Station, designed by 
Lieutenant E. O. McDonald. Work has progressed rapidly 
on the machine and final flights are being looked forward to 
with more than usual interest. 

Considerable activity has been apparent at the Station since 
the arrival of a new class of students, many of whom have 
gone into training. Daily flights are being made, some with 
maneuvers with the destroyer Roe, on aviation and neutrality 
duty in Pensacola Harbor. 

Numerous balloon flights have been made by Lieutenant- 
Commander McCrary, as well as operations with the kite 
balloon at the Station. 

Official announcement has been made of the change in 
commandants at the Station, Captain J. L. Hayne, of the 
Naval War College being ordered late in January to take the 
place of Captain Mustin, who has been in command of the Sta- 
tion since its establishment. The change was made, it is an- 
nouneed, under plans of the Navy Department for increasing 
the activities of the navy yard, placing the two branches 
under one officer, but placing a lower officer in direct super- 
vision of the aeronautiec station. Captain Mustin’s assignment 
has not been published. 


Major Foulois Explains Delay 

Major B. D. Foulois, chief aviation officer of the southern 
department, has given out a statement explaining why work 
on the new aviation post to be established at San Antonio, 
Tex., has been delayed. 

Although an appropriation of $14,000,000 was made by 
Congress for the purpose of developing the “fourth arm of 
the service,” he explained, no provision was made in the bill 
for the purchase or leasing of land as sites for aviation posts. 
It will require a special bill of Congress for an appropriation 
of $1,500,000 to be expended in land. 

San Antonio is to be the largest of the “ flying centers ” 
that the government proposes to establish, according to the 
major. Provision has been made for the organization of two 
air squadrons, and a third may be added. 

Considerable progress has been made already insofar as 160 
men with equipment, and several airplanes have been brought 
to San Antonio. As soon as the land is leased, hangars will 
be constructed and more planes supplied. Captain Thomas S. 
Bowen will be in command of the squadron. 





United Eastern Airplane Corporation 


Organization and incorporation of the United Eastern Aero- 
plane Corporation has just been perfected and business be- 
gun at 1251 DeKalb avenue, Brooklyn, N. Y. This concern 
is capitalized at one million dollars, and purposes to manu- 
facture all the up-to-date designs of airplanes for pleasure, 
military and commercial purposes, on a large scale. 

The incorporators include all the owners of the Eastern 
Aeroplane Company, Inc., with others, and the new company 
has taken over the old concern. Both the factory and avia- 
tion school heretofore conducted by the old company will be 
continued and enlarged. 

In the manufacture of its machines this corporation will 
use quite a number of improved devices for which patents 
will be secured. Some of these are already in use in the 
military tractor biplanes manufactured by the old company 
and used in its aviation school at Sheepshead Bay Speedway, 
and the new organization will continue to specialize on this 
make of machine. 
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Site Recommended For “ Langley Field ” 


A tract containing 1,650 acres, lying between Back River 
and Hampton, Va., and just north of Fort Monroe, has been 
recommended by a board of Army officers headed by Lieut.- 
Col. George O. Squier, Signal Corps, for the aviation experi- 
mental and proving yround authorized at the last session of 
Congress. Arrangements have been made for its purchase for 
$290,000, and suitable buildings and equipment will be placed 
thereon when additional funds become available. 

The station will be known as “ Langley Field,” in honor of 
the late Prof. S. P. Langley of the Smithsonian Institution, 
one of the pioneers in the art of mechanical flight under gov- 
ernment auspices. It is said to be well adapted to flights over 
both land and water, and amply provided with transportation 
facilities. It also will be valuable in time of war in connee- 
tion with the defense of Fort Monroe, which guards the water 
approach to the National Capital, Baltimore and Annapolis, 

It is proposed to equip the field with all facilities for the 
testing of aviation machines, appliances and accessories, and 
for conducting experiments of all aviation devices and ap- 
paratus. The Weather Bureau probably will establish a sta- 
tion on the reservation for the study and observation of air 
currents and atmospheric conditions for the benefit of the 
aviators. 





Dominion of Canada Aero Club Organized 

The Aero Club of Canada has been organized and sanc- 
tioned by a British Government charter. The club, which 
has been brought into existence largely to encourage and assist 
those desiring to take up aviation in order to render war 
service, will devote its energies also to the development of 
aeronautics generally. 

The president of the new club is Colonel W. H. Merritt, 
who has long been urging the establishment of training schools 
for aviators in the Dominion. Lieutenant-Colonel J. B. Miller, 
Toronto, was elected vice-president; Adam F. Penton, To- 
ronto, honorary secretary; Capt. D. A. Cameron, Toronto, 
honorary treasurer; Lieutenant-Colonel H. C. Cox, vice-presi- 
dent for Ontario; Carl Riordan, Montreal, vice-president for 
Quebec; W. R. Allen, of Winnipeg, vice-president for Mani- 
toba; F. C. Ritchie was appointed permanent secretary, and 
the elub will have offices in the Lumsden Building, Toronto. 
Three additional directors are yet to be chosen, and vice- 
presidents for the rest of the provinces. 





U. S. S. West Virginia to Have Launching Device Fitted 

The airplane mother-ship West Virginia is expected to ar- 
rive shortly at the Bremerton, Wash., Navy Yard to complete 
her overhauling for aeronautical uses. She was needed for 
Mexican service and was sent South before the pneumatic 
ram, which is the essential part of the airplane equipment, 
could be installed. 

The ram was manufactured in Washington, D. C., after the 
model on the North Carolina, and has just been received at the 
yard. The ram is designed to give the car on which the air- 
plane travels the necessary velocity to send the airship off the 
stern. The installation of this catapult will make the airplane 
equipment of the ship complete and make her the second ship 
so constructed in the navy. 





Canadian Fliers Sent to England 


With the closing for the season of the Curtiss Aviation 
School at Long Branch, Ont., six students passed their final 
examinations. They are: K. V. Turney, W. J. Whitfield, C. G. 
Davis, O. F. Maegreggor, T. B. Homes and W. C. Calvert. 

This makes a total of 62 students who have successfully 
taken their final tests since the school opened in May, as com- 
pared with 67 last year. In addition to these, the school 
sent 150 partially trained aviators overseas last season, making 
a total of 279 Canadian flyers sent to England, in addition 
to all the untrained men who have recently been taken on at 
Ottawa under the new system. 





Exports of Domestic Airplanes 
John Hohn of the Division of Statisties of the Bureau of 
Foreign and Domestic Commerce has reported that during the 
month of October, 1916, one airplane valued at $800 was 
exported. 
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THOMAS MILITARY TRACTORS 

















D-5 RECONNAISSANCE TYPE 


A new Thomas type designed especially for military 
purposes, combining unusual strength of construction, 
without sacrifice of stability or controlability. 


Contractors to U.S. Army and Navy 


THOMAS BROS. AEROPLANE COMPANY, Inc. 
ITHACA, N. Y. 
































BURGESS TRAINING HYDROAIRPLANE 


Among the many models of Airplanes, Seaplanes and Flying Boats produced by this company 
the new “U” type Hydroairplane meets a very pressing need,—an efficient, well balanced flying 
machine of conventional type, and low power for militia training purposes. 


The Massachusetts Naval Militia has the first one now in service. 


Standard Deperdussin control in duplicate; Curtiss OXX-2 motor; simple float; light, sturdy 
construction; large speed range (forty to sixty-eight miles per hour); are characteristics necessary 
to the hard service required for training purposes. 


Hydroplanes and pontoons designed and manufactured for airplanes of every type including 
Curtiss, Sturtevant and other makers. 


Designers and Constructors for the U. S. Army and Navy and British Admiralty. 


THE BURGESS COMPANY MARBLEHEAD, MASS. 
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Dirigible Fabric 
Standardized 


ARS of successful 

manufacture are re- 
quired properly to stand- 
ardize dirigible and other 
balloon fabrics. 


After thorough investi- 
gation of theory and prac- 
tice here and in Europe— 
we have standardized our 
balloon fabrics on the bases 
of tensile strength, diffu- 
sion, and coating. 


The last, of course, was 
the most difficult. 


It deals with the prob- 
lems of decomposition, im- 
perviousness to moisture, 
and radiation absorption. 


The third illustrates well 
the difficulties of standard- 
ization, for it can be solved 
only after the demands of 
the other two have been 
met. 


But through long experi- 
ment we found that by 
proper combinations of ma- 
terials the heating effect 
can be controlled to an ex- 
tent previously unthought 
of. 


We furnish fabrics for 
balloons of any size and 
every type, although we 
prefer to construct the bal- 
loons ourselves. 


The Goodyear Tire 2 Rubber Co. 
Akron, Ohio 


GOOD 


AKRON 


AR 























































For the Quick, Urgent Work of the 


Aviation Section 


of the Signal Corps of the United States Army, there is no 
more dependable, all-around capable machine than the 1917 


With Powerplus Motor 
Its strength, power, simplicity, and accuracy of construc 
tion make it ideally adaptable to the requirements of the 
Aero Squadrons of Uncle Sam's army, where trustworthi- 
ness and the assurance of positive continuous performance 


are prime factors 

This important arm of the nation’s fighting machine now is 
using fourteen 1917 Indians. 

We will be pleased to wit : i 
with a view to developing and perfecting any desired special 
motorcycle equipment. 


HENDEE MANUFACTURING COMPANY 


859 STATE ST., 


Sudian Motocycle 


cooperate with military authorities 


1917 Indian Catalog wil! be mailed 
to interested persons on request. 


Vanufacturers in the World) 
SPRINGFIELD, MASSACHUSETTS 


(Largest Votorcuycle 
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AJAX 
Auto and Aero 
Sheet Metal Co. 


Manufacturers 
and designers 
of 


AERO 
RADIATORS 
INTAKE 


EXHAUST PIPES 


LINDER & MEYER 
245 W. 55th St. 
New York 
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CHRISTOFFERSON MOTOR CORPORATION 
Aeronautic Motors 
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CHRISTOFFERSON AIRCRAFT MFG. CO. 
Military and Sporting 
Land and Water Aeroplanes’ = 
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NEW YORK School and Factory SAN FRANCISCO 
61 Broadway REDWOOD CITY, CAL. 57 Post Street 
IMAM MM > 

















Factors of Safety 


These Count in Aeroplane Construction 





NON-INFLAMMABLE 


Cellulose Acetate Base 


Celestion Gloth Varnishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


Celestron sheets »° Films 


Transparent — Waterproof 
MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 














Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St., N.Y. 
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Are now located in their new factory on 


Lincoln Highway near Passaic River 
Newark 


Their larger plant and modern equipment will enable 
the company to maintain their high standard of 
construction with increased output and more rapid 
deliveries of 


Airplanes and Seaplanes 


The result of eleven years experience in building air- 
craft of every description is embodied in the material, 
workmanship and efficiency of their machines. 


Telephone Market 9096 


New York Office 


Telephone 
17 Battery Place 


Rector 2461 








RADIUM LUMINOUS MATERIAL CORPORATION 
55 LIBERTY STREET, NEW YORK 


Because their tests have proven 
our material a fit companion 
to their products, our 


RADIUM LUMINOUS 
MATERIAL 


is in constant use by 








Sperry Gyroscope Cou 
E.S. Ritchie & Sons 


Se! 
Bs ar wo Keufgfel & Esser Co 


Our self-luminous compound was the American pioneer and is acknowledged 


the best for luminosity and life by the largest users in the world for making watch 


and clock dials, com passé tc —visible all the time 


Grades to Meet Any Requirement 


GOVERNMENT STANDARD GUARANTEED 
APPLIED or in BULK 


with adhesive for any purpose 
LET US EXPERIMENT FOR YOU 


RADIUM LUMINOUS MATERIAL CORPORATION 
56 LIBERTY STREET, NEW YORK 























@U POND 
The Standard Dope 


Aeroplane Surfaces 





DuPont Dope is used on over 90% of 
the machines built in this country for 
U. S. and foreign governments. 


DuPont Dope deposits a tough, flexible, 
and waterproof film that imparts great 
strength to the fabric, with correct 
shrinkage. 


DU PONT CHEMICAL WORKS 


E. 1 du Pont de Nemours & Co., Owner 


120 Broadway New York 








MOTOMETER 


MOTOR HEAT 
INDICATOR 


AN ESSENTIAL SAFETY 
DEVICE FOR 


AIRPLANES 


FOREWARNS OVERHEATING 








15 Wilbur Ave. 


THE MOTOR-METER CO., Inc. "500 Yor.” 

















AEROPLANE MOTORS 


are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A Dept. 338. Milwaukee, Wis., U. S. A. 
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Beam School of Aviation 


CELINA, OHIO 


Now offering special inducements to 


students enrolling in Winter classes 





THE RAREST OPPORTUNITY IN — 
THE HISTORY OF AVIATION 


New Equipment 
Living Expenses Very Reasonable 
Factory Experience 


Write, Wire or Call Now and Make Your 
Reservation for To-morrow May Be Too Late 
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, Aviation Barometer 


Made in United States. 


Movement compensated to overcome changes in temperature. 
Dial revolves so zero of altitude can be set at the hand at 
start of flight without showing error, as scale is equally 
divided. 

Supplied to U. S. Navy, U. S. Signal Corps, leading manu- 
facturers and to different Foreign Governments. 

In material, workmanship, pride of manufacture, no effort 
is lost, no expense spared to make this Barometer worthy 
of the Tycos Reputation. 

Let us submit information on this Barometer as well as on 
Inclinometers and Pocket Altitude Barometer—the purchasing 
we leave to your discerning judgment. 


Taylor /nstrument Companies 
Rochester, N. Y. U. S. A. 


For sixty years makers of scientific instruments of superiority 








AIRPLANE SUPPLIES 










Propellers, 
Motors, 
Ribs, 
Struts, 


Steering 
Con‘rols. 


CH lef Xero} AERONAUTICAL SUPpE Co. | 


CricaGuo ILL.’ 








FOXBORO 


TRADE MARK 


AIR SPEED 
INDICATOR 


Forewarns and 
Prevents Stalling 


Accurately indicates the relative 


wind pressure, the force that 
holds the plane in the air. 


Light and compact. 
Send for Bulletin No. BI-r10. 


THE FOXBORO CO., Inc. 
FOXBORO, MASS., U. S. A. 
New York Chicago 





San Francisco 








‘ 7 e 
Aeroplane Linen 
Used by the BRITISH GOVERNMENT 
in their Air Service; also by the UNI- 
TED“ STATES GOVERNMENT and 
Large Aeroplane Manufacturers 
Large stocks on hand 


Samples and Specifications sent on application 


Robert McBratney & Company 


Linen Manufacturers & Importers 
121-123 Franklin Street, New York 
and at Belfast, Ireland 











DILLNER-MEYER MFG. CO., INC. 
SUCCESSOR TO A. J. MEYER CO. 


Airplane Turnbuckles and Fittings of 
Uniformity, Toughness and High 


Resistance to Crystalization 
SCREW MACHINE PRODUCTS OF EVERY DESCRIPTION 


819-821 John Street 
WEST HOBOKEN, N. J. 
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A POPULAR PRICE 
AIRPLANE 


SPECIFICATIONS 





TWO PLACE TRACTOR BIPLANE 


Span: Top 32 it., bottom 22 ft. 


Length Overall: 23 ft. 9 in. 

Chord: 4 ft. 6 in. Gap: 4 ft. 6 in 

Wing Curve: N. P. L. No. 6. 

Main Supporting Surface: 245 sq. ft. 

Stabilizer: 18 sq. ft. 

Elevators: 18 sq. it. 

Rudder: 8 sq. ft. 

All auxiliary surfaces constructed of steel 
tubing. 

Struts are 3 to 1 ratio and are hollow, 
linen-wrapped and varnished. 

Fuselage Strut Fittings are so designed 
that the longitudinals are not pierced. 
Entire Top of Fuselage is covered with a 
laminated turtle deck, linen-covered and 

highly varnished 

Motor is a six cylinder Radial Motor of 
3%" bore and 5” stroke, turning a 
“Paragon” Propeller of 7 ft. 6 in. diam- 
eter, 5 ft. pitch, 1250 R.P.M. 

Total Weight empty 600 Ibs. 

Price $3,000 f.o.b. Wheeling, W. Va. 


KYLE SMITH AIRCRAFT CO. 
Wheeling, W. Va. 


PRESERVE YOUR COPIES OF 


AVIATION 


AERONAUTICAL ENGINEERING 
FOR EASY REFERENCE 





AVIATION BINDERS 


are attractively made up of stiff 
boards, covered with black cloth, 
plate marked and lettered in 
gold on front cover and _ back. 


Each binder will hold 24 copies. 


Price, delivered anywhere in the 
United States, 75 cents. 





THE GARDNER, MOFFAT COMPANY, Inc. 
120 WEST 32d STREET NEW YORK 











A Standard Dope of Proven Quality 


NAIAD AERO VARNISH 


WATERPROOF—AIRTIGHT 


Prevents Changing in Cloth 
Tension with the Atmosphere 
Send 25c for sample can to: 


AVIATION DEPT. 


THE C. E. CONOVER CO. 


101 Franklin St. New York City 











For Your Flying 
<—Boats Use 


All the prominent build- 
ers of flying boats use this 
glue in combination with 
linen between the veneer 











of the diagonal planking 
on all their flying boats, 
pontoons and floats. It is 
not only waterproof and 
elastic but will waterproof 
and preserve the linen in- 
definitely. Experience has 
shown that when this glue 
is used, owing to its elas- 
ticity, the inside layer of 
diagonal planking will re- 
: te H main perfectly water tight 
L w PORTED aNnp PpuT UP B*: although the cutside layer 
. A & | may be badly broken. 
FERDINAND & / L. W. Ferdinand & Co. 
H BOSTON, MASS. 152 Kneeland Street 
Boston, Mass., U.S. A. 






































Classified 


10 cents a word, minimum charge $2.00, payable in advance. 
(20 words). 
West 32d Street, New York. 





Advertising 


Address replies to advertisements with box numbers, care of AVIATION AND AERONAUTICAL ENGINEERING, 120 


Positions Open or Positions Wanted advertisements, no charge 








AMBITIOUS YOUNG MAN desirous of learning aviation; 
would like position with reliable firm, or with an experienced 
aviator. Address, Box 69. 





EXPERIENCED AVIATOR AND CONSTRUCTOR with 6 
years experience is open for engagement for flying, either 
testing or school work. Water machines preferred. Address, 
tox 39. 


FOR SALE.—Flying boat as good as new with or without 
Curtiss OX motor. Bargain. Address, Box 56. 








FIRST CLASS AERONAUTICAL ENGINEER of wide ex- 
perience on military airplanes desires situation as designer, 
inspector, or director of experiments. Address, Box 19. 


FOR SALE one 6-cylinder, 75 horse-power Roberts motor. 
new, never been used, with new “ DV6” Bosch magneto. Guar- 
anteed. $400.00. Address, Box 17. 


MONOPLANE FOR SALE.—Nieuport 
air-cooled motor. will demonstrate, or sell 
cheap. Address, Box 1S. 


with 4 cylinder V 
separately very 


FOR SALE.—S8-cylinder €0 horse-power Hall-Scott in good 
condition. Will sell for $550.00 with shipping crate, radiator, 
gasoline tank, propeller. Address, Box 623, Dallas, Texas. 
AERONAUTICAL ENGINEER and experienced engine de- 
signer desires connection with reliable concern. Drafting, 
designing, testing, or production, Address, Box 68. 
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COUNTERBALANCED 


2051 Counterbalanced Crank Shafts up to January 10, 1917. 





PARK DROP FORGE COMPANY, Cleveland, Ohio 


Patent applied for 








Aeromarine 


Plane & Motor Co. 


Aeroplanes ana Motors 





New York Office: Times Building 
Telephone, Bryant 6147 


WILLIAMS AVIATION SoROOL 


Dual Dep Control Tractors 








Tuition and Expenses Low 





WILLIAMS AEROPLANE CO. 


FENTON, MICH. 




















BENOIST 


Cross-Country planes and flying-boats have six years’ 
actual building experience back of them. 

Four Standard Models. Single and Twin motored 
three to seven passenger machines. 

On application by interested parties, we will submit 
specifications on triple and four motored machines car- 
rying as many as twenty passengers, and guarantee 
performance. 


Benoist Aeroplane Company 
SANDUSKY, OHIO 


C. A. Herrmann 


DESIGN AND CONSTRUCTION 


Covering All Branches of Aviation 


Bath, N. Y. 











EXCELSIOR PROPELLERS 


The propeller without an equal. They are superior to 
any propeller produced. They are used extensively by 
all the leading Aviators. Large stocks and prompt 
shipments. NO GRADES. THE BEST AT THE 
SAME PRICE FOR ALL. BOOKLETS FREE. 


EXCELSIOR PROPELLER COMPANY 
ST. LOUIS, MO. 











DON’T SCRAP 
ALUMINUM PARTS ©" gicns cosgn cose menor | 


50- LUMWUM 


TRIAL BAR 50c 
SO-LUMINUM, 


new welding compound 
for aluminum, does away 
with weak aluminum 
solders — perfect substi- 
tute for acetylene % time 
and cost. Use gasoline 
torch. 


SO-LUMINUM MFG. CO. 
1790 BROADWAY NEW YORK 














THE WILLIAMS PRINTING COMPANY, NEW YORK 





























Wright-Martin 


Owns all the stock of 


The Wright Company 

Glenn L. Martin Company 

Simplex Automobile Company 

Wright Flying Field, Inc. 

General Aeronautic Company of 
America, Inc. (Export Company) 


Location of Plants 
Western aeroplane factory 
Los Angeles, Cal. 
Eastern aeroplane factory 
Site now being selected near New 
York 
Experimental aeroplane factory 
Dayton, O. 
Aviation motor factory 
New Brunswick, N. J. 
W orks) 
Western flying field 
Los Angeles, Cal. 
Eastern flying field 
Hempstead Plains, L. I. 
Hydroaeroplane station 
Port Washington, L. I. 
Total men employed, 2362 


(Simplex 


Capital Stock 


7% cumulative convertible preferred, 


$5,000,000. Common stock, of no par 
value, 500, 000 shares 


Officers 

Edward M. Hagar, President 

Glenn L. Martin, Vice-President 

C. S. Jennison, Vice-President 

James G. Dudley, Secretary 
Treasurer 

Gordon Wilson, Comptroller 

A. H. Hudson, General Purchasing 
Agent 


and 


‘Counsel 
Chadbourne & Shores, General Counsel 
Fish, Richardson, Herrick & Neave, 
Patent Counsel 


60 BROADWAY, 
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Aircraft Corp. 


Directors 
Frederick B. Adams 
Of Potter, Choate & Prentice 
Frederic W. Allen 
Of Lee, Higginson & Company 
John F. Alvord 
President, Hendee 
Company 
L. Chadbourne, FL 
"of Chadbourne & Shores 
Harvey D. gg 
President, Liberty National Bank 
Robert Glendinning 
Of Robert Glendinning & Company, 
Philadelphia 
David M. Goodrich 
Director, B. F. Goodrich Co. 
Edward M. Hagar 
President, Wright-Martin Aircraft 
Corporation 
C. S. Jennison 
Henry Lockhart, Jr. 
Goodrich-Lockhart Company 
N. Bruce MacKelvie 
Of Hayden, Stone & Company 
T. Frank Manville 
President, H. W. 
Company 
Glenn L. Martin 
Vice-President, Wright-Martin Air- 
craft Corporation 
S. F. Pryor 
Vice-President, Remington Arms- 
Union Metallic Cartridge Company 
W. Hinckle Smith 
Of Philadelphia 
Henry R. Sutphen 
Vice-President, 
Corporation 


Harry Payne Whitney 


Manufacturing 


Johns-Manville 


Submarine Boat 


Offices 
Main Office, 60 Broadway, New York 
City 
Western Office, 937 S. Los Angeles St., 
Los Angeles, Cal. 
Foreign Office, 35 bis Rue d’ Anjou, 


Paris 


NEW YORK Cry 





























MAXWELL FIELD, ALABAGGA 








